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SECTION I.—OATS. 

Experiments with oats were conducted at the Darlington and 
Spartanburg farms, and include tests #of fertilizers, varieties, and 
methods of seeding. 

1. FERTILIZERS ON OATS. 

According to the latest theory of manuring, nitrogen, phosphoric 
acid, and potash are the only constituents of c rops necessary to be 
returned to the soil—all the others, generally speaking, exist there in 
sufficient abundance. It is not d enied that under exceptional circum
stances or special kinds of cropping certain soils may require other 
matters, such as lime, magnesia, etc. The above is the general pro
position, and it is one that controls the determinations of State Chem
ists everywhere. In estimating the commercial values of fertilizers, 
only nitrogen, phosphoric acid, and potash are considered. It is well 
understood nowadays that the composition of a crop, as shown by 
analysis, is no safe guide to its manurial requirements. A p lant may 
contain large percentages of potash and small percentages of phos
phoric acid, and yet give much greater returns for phosphatic than 
for potassic manures. This is notably the case with the turnip. 
Plants differ greatly in t heir power of utilizing the several fertilizing 
constituents of the soil. Clover draws its nitrogen from soil supplies 
lying beyond the reach of the wheat plant. The analytical method, 
first advocated by Liebig, is, therefore, no longer exclusively relied 
upon in practice, although we have nothing to replace it. For the 
synthetic method, recommended in it s stead, is slow and, at best, un
certain in results when applied in field practice. It calls for a series 
of plats, some to remain unfertilized, some to receive only one fertil
izing constituent, and others, again, different combinations of two or 
more constituents. 

To give definite results the soil, to begin with, must be exceedingly 
thin, and yet of uniform mechanical and chemical condition through
out. And in arriving at the amount of each of the constituents 
employed, we must, after all, fall back on the analysis of the plant 
to be grown, or trust blindly to empiricism. 

A combination of the two methods is, perhaps, the preferable plan. 
From the analysis of the plant the amounts of the nitrogen, phos
phoric acid, and potash contained in a given crop per acre are easily 
determined, and these amounts are returned to the soil in fert ilizers 
of known composition. These are applied singly, or in combination 
on two or more on different plats, and some plats are left unmanured 
to serve as standards of comparison. This plan, thus briefly outlined, 
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is the one followed in the experiments"of this and subsequent sec
tions. 

a. Nitrogenous Fertilizers.—The question attacked was, "The com
parative value of some of the nitrogenous fertilizers used by our 
farmers." Besides the ammoniated fertilizers, containing guaranteed 
percentages of nitrogen, offered for sale in our markets, may be men
tioned, nitrate of s oda, a salt valuable only for its 16 per cent, of 
nitrogen, cotton seed meal with about 7 per cent, of nitrogen, and 
cotton seed with about 2i per cent. The two last contain, in addi
tion to their nitrogen, appreciable amounts of phosphoric acid and 
potash. In the nitrate of soda the nitrogen is in the inorganic form, 
in t he cotton seed meal and cotton seed in the organic form. A com
parison of analyses of the. straw and grain of oats showed that a 
crop of 45 bushels per acre would contain, or, presumably, require, 
52 pounds nitrogen, 19 pounds phosphoric acid, and 38 pounds potash. 

Darlington Farm.—Six acres of the poorest land on the farm were 
divided into half acre plats. Each plat was much longer than broad. 
The soil was, apparently, a sterile sand, with here and there a few 
tufts of worthless grasses (Erogrostis capillaris, Andrapogon scoparius, 
etc.) Every test was carefully duplicated—each plat being separated 
from its duplicate by the width of five intervening plats. The details 
and results of the experiments are given in Table 1. As the tests 
were made for the purpose of determining the relative values of 
organic and inorganic forms of nitrogen and a mixture of the two, 
the kinds and amounts of the fertilizers used are, for the sake of 
simplicity and clearness, omitted from the table. The full amo unts 
of nitrogen, phosphoric acid, and potash required for a crop of 45 
bushels of oats per acre (52 lbs., 19 lbs., and 38 lbs., respectively) 
were supplied in the first three tests as follows: (1) 250 lbs. cotton 
seed meal, 212 lbs. ni trate of soda, 68 lbs. muriate of potash, and 78 
lbs. acid phosphate; (2) 325 lbs. nitrate of soda, 76 lbs. muriate of 
potash, and 120 lbs. acid phosphate; (3) 64 bushels cotton seed and 
100 lbs. kainit. In (4) and (5) the full a mounts of phosphoric acid 
and potash and half the amount of nitrogen were supplied as follows: 
(4) 163 lbs. nitrate soda, 76 lbs. muriate of potash, and 120 lbs. acid 
phosphate; (5) 250 lbs. cotton seed meal, 50 lbs. nitrate soda, 68 lbs. 
muriate of potash, and 78 lbs. acid pho sphate. In (1) and (5) part of 
the nitrogen was in the organic form and part in the inorganic; in 
(2) it was all inorganic; in (3 ) all organic. 

9 
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TABLE I. 

Nitrogenous fertilizers on Oats.—Darlington Farm. Plats ^ acre each. Red Rust-Proof Oats. 
Seeded January 31, 1888. 10 pks. per acre. Averages of duplicate tests. 

Average yield per acre of duplicates. t -a 
Form of Nitrogen. Straw. 

Pounds. 

Grain. 

Pounds. 

Total 
Produce. 

1 Pounds. 

Bushels. 

(32 lbs.) 

P
ou

nd
s 

of
 

to
 

1 
po

u:
 

G
ro

in
. 

1 

..52 lbs. 955 

939 

(1) 

Organic nitrogen, 18 lbs 1 
Inorganic nitrogen, 34 lbs... j 

(2) 

Inorganic nitrogen 52 lbs. 

(3) 

Organic nitrogen 52 lbs. I 893 

(4) 

Inorganic nitrogen 26 lbs. 791 

(5) 

Organic nitrogen, 18 lbs... 1 26 fe8 1 „3 
Inurganic nitrogen, 8 IDS. j 

(6) 

Unfertilized. 

840 

714 

771 

1,801 

1,774 

1,607 

1,562 

1,101 

26.45 

16.50 

This table explains itself. Only the averages of the duplicates are 
given—not the yield of each plat. The fifth column from the left 
gives the yield of grain per acre in bushels. The average yield of 
the two unfertilized pl ats amounted only to 7 J bus hels per acre. 

In any system of plat experimentation it is almost impossible to 
guard against error. The slightest difference in fert ility, mechanical 
condition, or exposure of the plats, any irregularity in preparing the 
land, seeding, and harvesting the crop, any injuries by insects, birds, 
or storms, any mistakes in measuring and weighing, etc., will affect 
the results. Approximately trustworthy results can only be obtained 
by making duplicate tests. For the eirors are not cumulative. If a 
plat has some slight advantage in fertility, tho chances are against its 
duplicate having the same superiority. And so with the other sources 
of error. In all scientific works full reliance can only be placed on 
the averages of numerous tests, observations, or analyses. Where 
duplicate plats are used, the difference between their yields will give 
some data for arriving at the probable error involved in t his method 
of experimentation. When only their average is used, the difference 
between it and the yield of each duplicate may, provided the plus 
and minus signs are prefixed, be regarded as the probable error. To 
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illustrate: if one of the duplicate plats gives a yield of 20 bushels 
per acre and the other a yield of 25 bushels, then the average yield 
of the two would be 22\ bushels, and ±2$ bushels, the difference be
tween this average and the yield of each plat, would represent the 
probable error. And where several sets of duplicates are used, t he 
averages of these several differences would be a still closer approxi
mation to the probable error. In the six sets of duplicates given in 
this table this average was 2.67 bushels. Hence ±2.67 bushels may be 
assumed, for the purposes of comparison, as the probable error in
volved, and results differing from each other by less than 5.34 bushels 
per acre may be taken as practically the same. 

But even with this allowance it is clear, from a comparison, 
of the average yields of the fertilized and unfertilized plats, that 
the several applications largely increased the crops. 52 lbs. of nitro
gen in (1), (2), and (3), and 26 lbs. of nitrogen in (4) more than 
tripled the yield, and 26 lbs. of nitrogen in (5) more than doubled it. 
Upon comparing the different forms of nitrogen in (1), (2), and (3) 
it appears, after allowing for probable error, that all gave, practically, 
the same yield. But where the nitrogen was reduced one-half in ( 4) 
ami (5), the phosphoric acid and potash remaining the same, the re
sults are clearly in favor of the inorganic form (4). Proceeding 
next to consider the question of the proper amount of nitrogen per 
acre, we find, upon comparing (4) with (1), (2), and (3), that the 
amount used in the three last (52 lbs. per acre) was excessive, and 
that one-half this amount gave equally good results. 52 lbs. appear, 
however, to have increased the yield of straw. Upon a careful com
parison of all the results it would seem that the inorganic form gave 
somewhat the best results and the organic the worst. For it should 
be noted that in (1) the nitrogen was largely in the inorganic form 
(34 lbs. of in organic to 18 lbs. of organic), and that in (5) , where the 
amount of organic nitrogen was the same as in (1), but the inorganic 
was reduced to 8 lbs., the j'ield was correspondingly reduced. And 
52 lbs. of organic nitrogen in (3) hardly equalled (in yield) 26 
lbs. of in organic in (4). 

The cost of the several applications should, lastly, be considered. 
The fertilizing materials in (1) cost $10.08 per acre, in (2), $10.61 ; in 
(3), $12.12 ; in (4), $6.56 ; and in (5), $6.03. Assuming the average 
yield of the unfertilized plats to represent the productive capacity of 
the soil, and the difference between this average and the average 
yields of the different plats as the increase afforded by the fertilizers, 
it is easy to calculate the profit and loss of t he several applications. 
Leaving out the straw and estimating the grain at 50 cents per 
bushel, we find that in (1) the value of the increase in grain was 
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$9.34, the cost of application $10.08, a loss of 74 cents per acre. In 
(2) the gain was $9.10, the cost $10.61. a loss of $1.51. In (3) the 
gain was $7.27, the cost $12.12, a loss of $4.85. In (4) the gain 
was $8.16, the cost $6.56, a profit of $1.60. In (5) the gain was 
$4.36, the cost $6.03, a loss of $1.67. Oat straw, however, has con
siderable nutritive value and the fertilizers largely increased its 
yield. When due allowance is made for this increase all the applica
tions, except (3), will show some profit, and (4) quite a fair one. But 
it should be mentioned, on the other hand, that the nitrate of soda 
was not applied along with the other fertilizers at the time of seed
ing, but in two separate top-dressings in the spring, one-half on 
March 26th, and one-half on A pril 30th. This, of course, increased 
its cost. 

Spartanburg Farm.—At this farm acre plats were used and the 
tests were not duplicated. 

The details of the experiments are given in Table II. 

TABLE IR . 

Nitrogenous Fertilizers on Oats.—Spartanburg Farm. Plata 1 acre each. Georgia Grazing Oats. 
Seeded December 13, 1887. 6 Pecks per acre. • 

Yield per acre. 
3535 

Form of Nitrogen. Straw. 

Pounds. 

Grain. 

Pounds. 

Total 
Produce. 

Grain. 

Bushels. 

P
ou

nd
s 

of
 

! 
to

 
1 

po
ui

 
G

ra
in

. 

(1) 

1,350 1,050 2,400 38.81 1.28 

(2) 

1,350 1,050 2,400 38.81 1.28 

Organic, nitrogen, 22 lbs 1 
Inorganic nitrogen, 30 lbs... j 1,006 760 1,766 23.75 1.32 

(3) 

999 ^ 630 1,629 19.69 1.58 

(4) 

999 ^ 630 1,629 19.69 1.58 

926 600 1,526 18.75 1.54 

(5) 

926 600 1,526 18.75 1.54 

418 270 688 8.43 1.54 418 270 688 8.43 1.54 

Here, again, every application shows a marked increase in the 
yield,—(1) more than quadrupled the crop, (2) nearty trebled it, and 
(3) and (4) more than doubled it. The differences in the yields afforded 
by the several forms of nitrogen were far more pronounced than at 
Darlington. The inorganic forms gave 15 bushels more than a mix
ture of the inorganic and organic, and 19 bushels more than the 
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organic. And, as compared with the unfertilized acre, it shows a 
gain of 30.38 bushels. Here, again, as will appear upon comparing 
(4) with (3), 26 lbs. of nitrogen gave equally as good results as 52 lbs. 
It should be added, also, that (4) contained only one-half a s much 
phosphoric acid and two-thirds as much potash as (3). The fertilizing 
materials in (1) were furnished by 200 lbs. Eutaw ammoniated 
guano, 300 lbs. nitrate of soda, and 250 lbs. kainit—cost about $10.30. 
The value of increase in grain was $15.19. Hence, the application 
gave a profit of $4.89 per acre. The source of nitrogen in the Eutaw 
guano was not known, but as the 200 lbs. used only furnished 3.3 lbs. 
nitrogen, it was assumed to be, along with the 48 lbs. in the nitrate 
of soda, inorganic. (2) contained 300 lbs. cotto n seed meal, 140 lbs. 
Eutaw ammoniated guano, 175 lbs. nitrate of soda, and 250 lbs. kainit. 
The cost was about $10.43 ; increase afforded, $7.66 ; loss, $2.77. (3) con
tained 64 bushe ls cotton seed an d 100 lbs. kainit—cost about $12.12; 
increase, $5.63 ; loss, $6.49. (4) contained 32 bushels cotton seed and 
100 lbs. kainit—cost about $6.36; increase, $5.16 ; loss, $1.20. Adding 
in t he value of increase in straw will show a handsome profit for (1), 
a very slight profit for (2) and (4), and a loss for (3). 

The results of the Spartanburg tests were decidedly favorable to 
the inorganic form of nitrogen. 

Averages of Darlington and Spartanburg Farms. 

The conditions of four of the tests conducted at the two farms 
were so nearly similar as to admit of comparison. This is given in 
Table III. 

TABLE III. 

Nitrogenous Fertilizers on Oats.—Comparison of Darlington and Spartanburg Testa. Averages of 
Similar Tests. 

Form of Nitrogen. 

Yield per acre. 

Straw. 

Pounds. 

(1) 

Inorganic Nitrogen 52 lbs. 

(2) 

Organic Nitrogen.,22 lbs.* 18 fcs.f") y 52 " 
Inorganic " ..30 " 34 " ) 

(3) 

Organic Nitrogen 52 " 

(4) 
Unfertilized 

•Spartanburg. fDarlington. 

1,144 

940 

350 

Grain. 

Pounds. 

942 

672 

204 

Total 
Produce. 

Pounds. 

Grain. 

Bushels. 

2,087 

1,783 

1,618 

620 

21.00 

8.10 
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The unfertilized p lats at the two farms (4) gave an average yield 
of only 8.10 bushels of grain per acre. 52 lbs. of i norganic nitrogen 
in (1) gave an average of 32.40 bushels, an increase as compared with 
(4), of 24.30 bushels. 52 lbs. o f mixed nitrogen (about three-fifths 
inorganic and two-fifths o rganic) gave an average of 25.10 bushels, an 
increase of 17.00 bushels. 52 lbs. of organic nitrogen gave an average of 
21.00 bushels, an increase of 12.90 bushels. Upon comparing (1), (2), 
and (3), it appears that the inorganic nitrogen gave almost 100 per 
cent, more increase than the organic, and nearly 50 per cent, more 
than the mixed. In (2) the relative proportion of inorganic to 
organic nitrogen was somewhat different at the two farms—at Dar
lington it was 34 lbs. of inorganic to 18 lbs. of organic, at Spartan
burg 30 lbs. of the first to 22 lbs. of the second; and it is noteworthy 
that the yield rose with the relative increase of inorganic nitrogen. 
For, at Darlington the mixed gave 26.45 bushels per acre; at Spar
tanburg, 23.75 bushels. 

The average cost of application (1) was $10.45 per acre—the value 
of the increase in grain $12.15—an average profit of $1.70 per acre. 
The average cost of (2) was $10.25—value of increase, $8.50—an 
average loss of $1.75 per acre. The cost of (3) was $12.12—value of 
increase, $6.45—an average loss of $5.67 per acre . 

It cannot be too strongly insisted upon that it is unsafe and unwise 
to draw general or sweeping conclusions from the results of the tests 
of a single season. Such tests, to have value, must be continued 
through a series of years, for the results of the same tests may differ 
widely in different seasons. All, therefore, that can be claimed for 
the foregoing experiments is that the}' promise hereafter to give 
valuable information for our guidance in the practice of manuring the 
oat crop, and that their results thus far would seem to indicate, first, 
that nitrate of soda is perhaps a more profitable source of nitrogen 
for this crop than cotton seed or cotton seed meal, and, second, that 
moderate applications of nitrogen are equally as effective a s heavy 
ones; or, to state the last point differently, that it is only necessary 
to return to the soil one-half the quantity of nitrogen contained in 
the oat crop. 

b. Phosphatic Fertilizers.—The object of the following simple ex
periments was to test the comparative value of some forms of basic 
phosphates. The two kinds experimented with were floats and 
Thomas' basic slag. The first, the finely pulverized product of our 
phosphate rock, is too well known to need description. The second is 
a new kind of phosphatic fertilizer, which is beginning to attract 
attention in this country. It has already successfully established its 
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claim as a promising fertilizer in Germany. It is sometimes called 
phosphatie meal. Our supply came from a New York importer. It 
is advertised as follows: "We offer to the American fertilizer trade 
the article above stated, whose rapid and successful in troduction into 
various countries, with constantly increasing demand, gives us a 
guarantee that its importance for agriculture will not be over-rated. 
This is a very finely ground Phosphate Meal, obtained from the so-
called Peine-Thomas scoria through the dephosphorization of pig-iron, 
after the patented method of Sidney Gilchrist Thomas. The dephos
phorization of the iron takes place by melting the iron with limo in a 
current of air, a proceeding by which pi.g-iron, rich in phosphorus, is 
converted into steel, free from phosphorus (ingot iron). In this man
ner the phosphorus of the pig-iron is converted into phosphoric acid, 
which, uniting with the lime added, forms Phosphate of Lime. The 
melted mixture of phosphate of lime, with the excess of lime and 
combinations of the iron and manganese, obtained by this proceed
ing, is called Thomas Scoria. It is brought into the market for the 
purposes of agriculture, in a finely ground state." The mechanical con
dition of the slag is certainly all that could be desired. Equal 
amounts, 300 lbs. per acre, of the floats and the slag were used. The 
first was found, b}* analysis, to contain 26.60 per cent, of phosphoric 
acid, the second, 21.46 per cent. 

Darlington Farm.—The tests were made upon quarter acre plats, 
immediately adjoining those used for the experiments described in 
Table I., and were not duplicated. The details and results are fully 
set forth in Table IV. 

TABLK IV. 

Phosphatie Fertilizers on Oats.—Darlington Farm. Plata % acres each. Red Rust Proof Oats. 
Seeded January 31, 1888. 

Yield per acre. 
>  * —  
£ °  

Vj "c 
= 1 _ 
® a 
2 g §2 M & 

Kind of Fertilizer. Straw. 

Pounds. 

Grain. 

Pounds. 

Total 
Produce. 

Pounds. 

Grain. 

Bushels. 

>  * —  
£ °  

Vj "c 
= 1 _ 
® a 
2 g §2 M & 

0) 

300 fts. 340 380 720 11.87 0.89 

(2) 

Floats 332 312 644 9.75 1.06 

The floats and slag were put in along with the oats. On March 29 
and April 30 each plat received a top dressing of 50 lbs. of nitrate of 
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soda per acre, or 100 lbs. per acre in all. An examination of the table 
shows that the slag gave somewhat better results than the floats. It 
will be noticed that the increase was chiefly in the yield of' gra in. 
The application of slag cost at the rate of $1.72 per acre, the floats 
$1.50. The soil of the plats was exceedingly thin, and it would 
appear from a comparison of their results with those of the adjoining 
plats of Table I. that the amount of nitrate of soda used was per
haps insufficient, the soil being deficient in all the elements of fer
tility. The average of the unfertilized plats (see Table I.) was 7.78 
bushels of grain per acre. As compared with this, the slag gave a 
gain of 4.09 bushels and the floats a gain of 1.97 bushels. 

Spartanburg Farm.—At this farm the same amounts of slag and 
floats, 300 lbs. per acre, were used alone. No nitrogen or potash was 
added. The results are given in Table Y. 

TABLE V. 

Phosphatic Fertilizers on Oats.—Spartanburg Farm. Plats 1-10 acre each. Red Rust Proof Oats. 
Seeded February 13, 1888. 

Yield per acre. 
55 5 

Kind of Fertilizer. Straw. 

Pounds. 

Grain. 

Pounds. 

Total 
Produce. 

Pounds. 

Grain. 

Bushels. 

O S. _ 
- '3 
JS Sb 

(1) 
1,240 050 1,890 20.31 1.90 

(2) 
1,240 050 1,890 20.31 1.90 

snn " 1,040 600 1.G40 18.75 1.73 1,040 600 1.G40 18.75 1.73 

Ilere, again, the slag shows a slight superiority. The oats in these 
tests were sown on February 13th, while the plats of Table II. were 
seeded in the preceding December. Hence their results are not com
parable with the yield of the unfertilized plat of Table II. It will be 
noticed, however, that both applications gave much better results 
than they did at Darlington, for the soil was almost equally as thin. 
From these tests and the results of others to be discussed further on, 
it appears that phosphoric acid was needed in the soil of the experi
mental plats at Spartanburg. 

Averages of Darlington and Spartanburg Farms. 

The average results of the tests in both farms are given in T able 
YI. 
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TABLE VI. 

Phosphatic Fertilizers on Oats.—Comparison of Darlington and Spartanburg Tests. Averages of 
Duplicate Tests. 

Average yield per acre. 

Kind of Fertilizer. 
Straw. 

Pounds. 

Grain. 

Pounds. 

Total 
Product. 

Pounds. 

Grain. 

Pounds. 

V 

Thomas' Basic Slag 

Floats 

(1) 

790 515 

456 

1,305 

1,142 

16.09 

V 

Thomas' Basic Slag 

Floats 

(2) 

790 515 

456 

1,305 

1,142 

16.09 515 

456 

1,305 

1,142 

The averages, it will be observed, agree very closely with the 
results ot the tests at each farm. The slag shows a slight but steady 
superiority. 

2. VARIETIES OF OATS. 

Several varieties of oats were tested at the Spartanburg farm. The 
field selected was an old common, the only land in our possession a t 
the time ol the experiment, Nov., 1887. The soil was very thin and 
unpromising and sadly out of condition. There was a scanty growth of 
worthless weeds and grasses turned under. The land was thoroughly 
ploughed and harrowed and divided up into 1-2U acre plats. Each 
t.est was carefully duplicated. All th e plats were manured alike and 
seeded the same day. The same amount of seed per acre of each 
variety was used. The fertilizers applied contained nitrogen, phos
phoric acid, and potash in amounts sufficient for a crop of 70 b ushels 
of oats per acre. The average results of the tests are given in 
Table VII. 
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TABLE VII. 

Varieties of Oats.—Spartanburg Farm. Plats 1-20 acre each. Seeded last week in November, 1887. 
2% Bushels per acre. Averages of duplicates. 

Average yield per acre. 
> **-g ° 

Variety. Straw. Grain. Total 
Produce. Grain. 

" S &  .  
00 = 
B""g 

Pounds. Pounds. Pounds. Bushels. gaS 
CM 

2,080 1,120 8,200 35.00 1.85 

2,200 1,040 3,240 32.50 2.11 2,200 1,040 3,240 

1,900 950 2,850 29.68 2.09 

2,060 

960 

860 2,920 26.87 2.39 2,060 

960 740 1,700 32.12 1.28 

2,060 

960 740 1,700 

The probable error, ±2.34, agrees very closely wi th the Darling
ton figures (±2.67). The two plats of the Red Rust Proof gave the 
largest average yield of grain per acre—35 bushels. This variety is 
very generally, and justly, esteemed as the best for our State and sec
tion. The Georgia Grazing gave almost the same total produce—120 
lbs. more straw, and 80 lbs. less grain. This kind is largely grown in 
some of our upper Counties. The remaining three kinds were 
western varieties, purchased of J. C. Suffern, Yoorhies, 111. lie de
scribes the Black Russian as a comparatively new variety, "imported 
from Russia about 7 years ago," and claims that it will produce 
"from 10 to 20 b ushels more per acre than spring oats." It gave less 
of grain and straw than both of our home grown varieties. The 
Wide Awake gave about 8 bushels less, and the Badger Queen about 
12 bushels less than the Red Rust Proof. With every allowance for 
probable error, the yields of these two kinds are unmistakably infe
rior to tliose of the two Southern varieties. It will be noticed 
that the Badger Queen gave nearly the same weight of grain and 
straw—the proportion being 1 to 1.28. 

3. METHODS OF SEEDING OATS. 

The following experiments were undertaken by the Superintend
ent of the Spartanburg Farm, Mr. J. W. Wofford, for the purpose of 
determining the comparative effects of different modes of preparing 
the land and seeding the crop. The details are given in Table VIII. 
The plats were one acre each and the tests were not duplicated. 
Each acre except the unfertilized received 125 lbs. acid phosphate, 
100 lbs. cotton seed meal, and 75 lbs. kainit. All were seeded on 
February 2d and 3d, 1888. 
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TABLE VIII. 

Modes of Preparation and Seeding.—Oat*. Spartanburg Farm. Plats 1 Acre Each. 
Seedeil December 14, 1888. 

Yield per acre. 
•fa-o Vj c 

Modes of Preparation and Seeding. Straw. Grain. Total 
Produce. Grain. 

° t .  
00 S n -4 -2 

Pou nds. Pounds. Pounds. Bushels. g 3 o  
p* 

(1) 

Ploughed with turn-plough, harrowed, rolled. | 
Seed drilled in—grain drill—again rolled j 

(2) 

Ploughed with turn-plough. Oats broadcast—put 
in with shovel 

(3) 

Ploughed with shovel—ridged. Oats broadcast, 
harrowed, rolled 

I 
(4) 

Oats broadcast, ploughed in with shovel... 

'(«) 
ISidged—oats broadcast, harrowed, rolled. 

(6) 

Unfertilized 

700 

700 

024 

359% 

1,140 

1,059% 

11.87 

343 1,045 10.62 

327 

131% 

1,027 1 10.22 

9.50 

511% | 4.11 I 

2.00 

1.94 

2.04 

2.14 

2.04 

2.89 

(1) received the best preparation. The land, in cultivation the 
previous year, was broken up with a turn-plough, harrowed, and 
rolled. The seed were put in with a one-horse grain drill. The 
land was again rolled after seeding. There was, practically, no dif
ference in yield between this preparation and seeding and (2), where 
the rolling was omitted and the seed were sown broadcast and 
shoveled in. The difference between (2) and (3) was that the latter 
was broken up with shovel instead of turn-plough and thrown into 
slight ridges, and the land after seeding, was leveled w ith a harrow 
and rolled. There was but little difference in the yield as compared 
with (1) and (2). In (4) and (5) the preparation was much rougher. 
In (5) the land was not broken up, but merely gathered into slight 
ridges, with unbroken spaces between. The oats were then sowed 
broadcast and the land leveled by harrowing and rolling. The yield 
was inferior to that of (4), where the plat received no preparation 
whatever. The oats were sown broadcast upon the unbroken soil 
and merely shoveled in, leaving the surface rough and uneven. It is 
very evident that the difference in mod es of preparation and seeding 
very slightly affected the results. (4) was, of course, the most eco



16 

nomical mode of the set. A comparison of the five with (6), the un
fertilized plat, brings out very plainly the effects of the manuring 
and the poverty of the soil. An application of 300 lbs. per acre of 
mixed fertilizers increased the crop from 200 to 300 per cent. 

SECTION II.—WHEAT. 

The experiments in wheat culture were conducted only at the 
Spartanburg (or Piedmont) Farm. They include tests of fertilizers 
and varieties. 

1. FERTILIZERS ON WHEAT. 

The tests of fertilizers, while of the same general character as 
those discussed in Sec tion I., were much more elaborate, being really 
of the nature of soil tests. The amount of each of the fertilizing 
constituents used was based on the analysis of the crops. The potash, 
phosphoric acid, and nitrogen were applied separately and in several 
combinations in order to test the relations of the soil to each. The 
plats immediately adjoined those employed for the tests of fertil
izers on oats at this farm. What was said under the preceding 
head as to the character and condition of the soil will, therefore, 
apply here. On account of its poverty, and in order to try the effects 
of very heavy manuring, amounts of potash, phosphoric acid, a nd 
nitrogen, sufficient for a crop of about 50 bushels of grain per acre, 
were applied. The details and results of the experiments are given 
in Table IX. 
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TABLE IX. 

Fertilizers on Wheat.—Spartanburg Farm. 1-20 acre plats. 8 Pecks Fultz Wheat. Seeded Novem
ber 30, 1887. Averages of duplicate tests. 

Amount of Fertilizer per Acre, — Pounds. 

Average yield per acre. 

Straw. 

Pounds. 

(1) 

Unfertilized-

Nitrate soda 48() 
Muriate potash 100 lbs 

(2) 

Nitrate soda *480 lbs.... 

(3) 

Muriate potash 100 lbs.... 

(4) 

Acid phosphate *285 lbs. ... 

(5) 

t} 
(6) 

Muriate potash 100 lbs. 1 
Acid phosphate 285 lbs. j 

CO 

Acid phosphate 285 lbs. 1 . r™ 
Nitrate soda 480 lbs. J 1 

(8) 

Muriate potash 100 lbs.") 
Acid phosphate 285 lbs. j- . 1,340 
Nitrate soda "....240 lbs. ) j 

(9) 

Muriate potash 100 lbs. 1 
Acid phosphate 285 lbs. ; 1,590 
Nitrate soda 480 lbs. j , 

240 

440 

720 

(10) 

Muriate potash 90 lbs. "j 
Acid phosphate 250 lbs. | 
Nitrate soda 375 lbs. f 
Cotton seed meal 250 lbs. j 

Total 
Produce. Grain. 

Pounds. Pounds. 

500 

1,720 

Grain. 

Bushels. 

1,800 

2,210 

2,660 

2.33 

4 00 

7.33 

12.00 

7.66 

13.33 

14.33 

* Not duplicated. 

All the tests except (2) and (4) were carefully duplicated. The 
failure to duplicate these two was caused by an oversight in c arrying 
out the plan furnished this farm. In spite of the poverty and poor 
condition of the soil, the wheat in a number of the fertilized plats 
promised a very heavy yield. Unfortunately, however, the rust 
appeared just before harvest, and seriously injured the crop. The 
thinness of the soil is showTn by the yields of the unfertilized plats 
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and of the plats that received only one element. There was remark
ably close agreement between the yields of the duplicate plats of 
each test—the probable error only amounting to ±0.27 bushels per 
acre. That is to say, the average difference between the duplicates 
was about one-half bushel of g rain per acre. Making due allowance 
for this difference, a careful study of the table will bring out the fol
lowing points: 

1st. The separate applications of the three fertilizers were value
less. Nitrate of soda in (2) and muriate of potash in (3) produced no 
effect whatever upon the yield of grain, and but very little upon the 
straw. Acid phosphate in (3) considerably improved the crop of 
straw and slightly increased the yield of grain. The land was evi
dently deficient in more than one element of fertility. 

2d. The Y>otash, alone or in combination with nitrogen, was of 
slight value. Combined with phosphoric acid in (6), it seems to have 
been of.some little benefit to the crop. This appears not only from 
(3), but also from a comparison of (5), (6), (7), and (9). In (7) the 
acid phosphate and nitrate of soda gave 12 bushels of grain per acre. 
The addition of 100 lbs. of muriate of potash in (9) gave no corre
sponding increase of crop. In (5) the slight increase was probably 
due in large part to the nitrate of soda, and the decided improvement 
in ( 6) to the acid p hosphate. 

3d. Nitrogen, when used alone, was of no benefit to the crop ; in 
combination, especially with phosphoric acid, it greatly improved it. 
For in (2) no increase as compared with (1) is apparent. In (5), 
where the nitrogen was used along with potash, the improvement 
was very slight, but in (7), (9), and (10), combined with phosphoric acid, 
it largely increased the yield of grain and straw. Its importance (in 
combination) also appears from a comparison of (8) and (9). In the 
former, where the amount of nitrogen was reduced, the other con
stituents remaining the same, there was a decided falling off in the 
yield of s traw and grain. In (10) the same amounts of nitrogen, 
phosphoric acid, and potash were used as in t he other tests, but the 
nitrogen was partly in t he organic and partly in t he inorganic form. 
It will be noticed that the application increased the crop very nearly 
sevenfold. It would seem to follow, therefore, that when used up on 
wheat in the early fall, a mixture of organic and inorganic nitrogen 
is better than applications of inorganic nitrogen applied in the 
spring. The soil was so thin that some nitrogen was needed to carry 
the wheat through the winter. 

4th. Phosphoric acid gave the most pronounced results of all, and 
was the fertilizing constituent most needed by the soil. For even 
when used alone in (4) it slightly improved the yield, and while nitro
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gen and potash in (5) gave only 4 bushels per acre, phosphoric acid 
and potash in (6) gave 7.33 bushels, and phosphoric acid and nitro
gen in (7 ) gave 12 bushels. 

These results are very striking and promise valuable guidance in 
the future. For, if confirmed by the experiments of this year, the}' 
will go far towards indicating that phosphoric acid is the dominant 
element required by our soil, and others similar to it in character, 
and that potash is not needed, and will not g ive profitable returns. 

These tests were undertaken, without regard to the cost, in order 
to find out the requirements of our soil. One or two of the applica
tions, notably (7) and (10), very largely increased the yield. The 
question may be asked incidentally, "Did these pay?" Counting 
everything over the average yield of the unfertilized plats as increase, 
and estimating the wheat at $1 per bushel, (2) would show a loss of 
$11.83 per acre, (3) a loss of $2.08, (4) a loss of $0.18, ( 5) a loss of 
$13.41, (6) a profit $1.07, (7) a loss of $4.01, (8) a loss of $4.60, (9) a 
loss of $7.93, and (10) a loss of $3.55. These figures emphasize the 
great importance of s tudying the requirements of the soil and of 
care and economy in the application of fer tilizers. Lavish and unin
telligent manuring will not pay. Indeed, to make fertilizers give 
even moderately fair pecuniary returns demands thought, judgment, 
and knowledge of their capabilities and the needs of the soil. To 
illustrate by the foregoing experiments, which were undertaken in 
order to discover the weak points of the soil—its deficiency in t he 
several fertilizing elements. Every application, except one, shows a 
loss—a loss ranging from 18 cents to $13.41 per acre. The soil did 
not respond to potash, and was deficient in phosphoric acid. Hence 
potash gave no profit, neither did nitrogen, an expensive fertilizing 
constituent, in the absence of phosphoric acid. The price of the 
nitrogen is so high that anything over the minimum amount required 
will entail loss. The phosphoric acid, on the other hand, gave either 
a profit, or largely reduced the loss. Had the season been even an 
average one for wheat, it would, in judicious combinations with nitro
gen, have given a fair profit. 

2. VARIETIES OF WHEAT. 

About 18 sorts of wheat were tested at the Spartanburg farm. The 
majority of them were western varieties, purchased of J. C. Suffern, 
Voorhies, 111. All the varieties received the same amounts of the 
same fertilizers—a heavy application of Eutaw ammoniated guano 
and kainit in the fall, at the time of seeding, and liberal dressings of 
nitrate of soda in the spring. Full details of the tests, together with 
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their results, are given in Table X. Four of the tests, on account of 
scarcity of seed, were not duplicated. 

Varieties of Wheat.—Spartanburg Farm. Plats 1-10 Ac re Each. 8 Pecks per Acre Fultz. Seeded 
November 30, 1887. Average Yield of Duplicate Plats. 

Average yield per acre. 

VARIETIES. Straw. 

Pounds. 

Grain. 

Pounds. 

Total 
Produce. 

Pounds. 

Grain. 

Bushels. 

P
ou

n
ds

 o
f 

S 
to

 
1 

po
un

 
G

ra
in

. 

Tasmanian Red 1,040 780 2,420 13.00 2.10 

Valley 2.100 740 2,840 12.33 2.83 

High Grade 1,560 740 2,300 12.33 2.10 

French Prairie 1,520 730 2,250 12.16 2.08 

Red May (S. C.) 1,285 695 1,980 11.58 1.85 

Farquahar ! 1,515 655 2,170 10.91 2.31 

Poole's Red Chaff 1,495 655 2,150 10.91 2.28 

Michigan Bronze 1,600 610 2,210 10.16 2.62 

Early May* 1,420 580 2,000 0.66 2.45 

German Amber* 1,410 560 1,970 9.33 2.51 

Velvet Chaff* 1,230 550 1,780 9.16 2.21 

Nigger 1,205 535 1,740 8.91 2.25 

Surprise* 1,800 520 2,320 8.66 3.46 

Red Fultz* 1,650 520 2,170 8.66 3.17 

Buckeye 1,190 520 1,710 8.66 2.29 

Fultz (Va.)* 1,660 480 2,140 8.00 3.46 

White Boughton... 1,005 365 1,370 6.08 2.75 

Tests of varieties not duplicated. Yield of single • 

plats. Seeded, <fcc., as above. 

Fultz (S. C.) 1,770 750 2,520 12.50 2.36 

Fulcaster* 1,280 440 1,720 7.33 2.09 

Silver Chaff* 1,660 420 2,080 
' 

7.00 3.09 

Bearded King* 1,520 410 1,930 6.83 3.70 

* 1-2(1 acre plat. 

The varieties are arranged in the table according to their relative 
yields of grain. The .probable error in this series of tests was ±0.8 
bushels. When this error is allowed for, the varieties may be divided 
into five groups. Of the varieties of the first group the Tasmanian 
Red gave slighth* the largest yield and Red May (from South Caro
lina grown seed) the smallest. The agreement in the yields of grain 
of the Valley, High Grade, and French Prairie is remarkably close. 
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The Valley, however, gave much the largest yield of s traw of any 
variety. It is claimed for the Tasmanian Red that "it is a meritorious, 
new wheat, imported from the Island of Tasmania about five years 
ago. It has stood numerous and severe tests, and is now generally 
admitted to be a ver}r fine wheat. It is soft-bearded, with a very hardr 

large, long, light red grain. The chaff is red, the straw bright yellow, 
somewhat weak. It is very hardy, and stands wet weather remark
ably well. It does not winter-kill, and is A No. 1. It is 6 days earlier 
than the Fultz, and yields heavily." The seed of the Valley, High Grade, 
and French Prairie came from Illinois, the Red May from Spartan
burg County. The Farquhar, Poole's Red Chaff, and Michigan 
Bronze—all western varieties—fall in the next group, and Early May, 
German Amber, and Penquite's Velvet Chaff, all three from western 
grown seed, in the third. In the next group we have the Nigger, Sur
prise, Red Fultz, Buckeye, all from Illinois grown seed, and Fultz, 
from Virginia grown seed Lowest of all we have the Boughton, 
from home grown seed. Of the varieties tested only on single plats, 
the Fultz (South Carolina grown seed) would stand in t he highest 
group, the Fulcaster, Silver Chaff, and Bearded King, all from Illi
nois seed, in the lowest. Between the yield of the Tasmanian Red 
and the Boughton there is a difference of 6.72 bushels. In order to 
test the effects of change of climate, seed of the Fultz, grown in 
Virginia and Illinois, were planted alongside of home grown seed of 
the same variety, and seed of the Early or Red May, from Illinois, 
alongside of seed of the same sort grown here. The South Carolina 
Fultz gave 12.50 bushels per acre, the Illinois 8.66 bushels, and the 
Virginia 8.00 bushels. In the Red May the superiority of the home 
grown seed was equally pronounced, the Carolina giving 11.58 bushels 
per acre, the Illinois 9.66 bushels. These results are of interest, as 
they are opposed to the opinion prevalent in some quarters that 
change of seed is desirable. 

3 
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SECTION III.—CORK 

The experiments with corn were more numerous and elaborate 
than those with oats or wheat and covered the following points: Fer-
tihzers in General (soil tests) , N itrogenous Manures, Phosphatic Ma
nures, Potassic Manures, Modes of Applying Fertilizers, Modes of 
Planting, Modes of Cultivation, Varieties, and Rotations. 

Every test was duplicated, and the majority of them were, as far 
•as practicable and desirable, simultaneously carried on a t all three 
farms. This repetition gave us a means of correction and verifica
tion quite exceptional, and yet very necessary in t his kind of work. 

1. FERTILIZERS ON CORN. 

The opinion. I think, is quite prevalent that fertilizers are more 
uncertain and unsatisfactory in their effects upon corn than upon 
almost any other crop. Indeed, it is a question whether their use 
upon this crop is, in the majority of cases, a ttended with any profit. 
The period of growth of the corn plant is, conparatively speaking, 
so short in our section, and made in the spring and summer when 
the seasons are so uncertain—drought often alternating with flood— 
that their action is too frequently checked, limited, or interfered with. 
In times of prolonged spring droughts there is not moisture sufficient 
to dissolve them and bring them within reach of the plant. Some 
kinds are washed out of the soil by heavy spring rains before the 
crop has made growth enough to assimilate them. Others, again, 
with abundance of moisture in the early part of the season, induce 
such luxuriant growth of stalk and foliage as seriously to exhaust 
the stores of readily assimilable matters in the soil, and in consequence 
so reduce, in the event of drought later on, the yield of grain. Hence 
the question of the proper manuring of this crop is one of pressing 
and immediate interest to our farmers. 

The experiments of this subsection were of the same general char
acter and scope as those of subsection 1 of the preceding head 
(Wheat). What was said there by way of explanation will, there
fore, apply here. As soil tests, however, they were much fuller and 
more varied than the experiments of that subsection. The amount 
of nitrogen, phosphoric acid, and potash supplied was sufficient for a 
crop of 30 bushels of corn per acre (both grain and stover). In or
der to determine whether the theoretical (as based on analysis! 
amounts of nitrogen, phosphoric acid, and potash used w ere the true 
quantities required, the first (nitrogen) was,' in several of the tests, 



reduced by 25 per cent., 50 per cent., and 75 per cent., and increased 
by 50 per cent., and 100 per cent., the mineral constituents (phos
phoric acid and potash) remaining the same. The phosphoric acid 
and potash were each, in like manner, reduced 50 per cent, or in
creased 50 per cent., and 100 per cent., the other two constituents 
remaining the same. And in still other tests all three were increased 
50 per cent., and 100 per cent., to try the effects of the intensive sys
tem of manuring. 

a. Spartanburg Farm.—The 41 plats set apart for the tests at this 
farm were more than a mile distant from the wheat plats. The land 
selected w as a thin loam, high and gravelly, with clay subsoil. The 
plats were on the backbone of a slight ridge and very nearly level. 

TABLE XI. 

Fertilizers on Corn.—Spartanburg Farm. 1-20 Acre Plats. Common Variety. Checked 5ft.x4 feet. 
Averages of Duplicate Plats. 

Average 

per cent, of 

Missing 

Average yield per acre of 
duplicates, in grain. 

Amount of Fertilizer per Acre. 

Average 

per cent, of 

Missing A c t u a l  
yield. 

Corrected 
yield. 

Hills. Bushels. Bushels. 

O) 

2.75 0.74 0.92 

(2) 

2.75 0.74 0.92 

...100 lbs 3.81 8.71 9.07 

(3) 

3.81 8.71 9.07 

Acid Phosphate ...120 lbs o-oo 7.02 7.02 

(4) 

o-oo 7.02 7.02 

..240 lbs 0.95 10.14 10.24 

(5) 

0.95 10.14 10.24 

...100 lbs. 1 0.47 10.23 10.27 ...120 lbs. j 0.47 10.23 10.27 

(6) 

...100 lbs.) 5.71 0.98 7.35 5.71 0.98 7.35 

(7) 

..120 lbs. 1 0.47 12.43 12.49 ..240 lbs. j 0.47 12.43 12.49 

(8) 

..100 lbs.*) 

..120 lbs. V 0.47 9.95 10.00 0.47 9.95 10.00 
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TABLE XI.—Concluded. 

Fertilizers on Corn.—Spartanburg Farm. 1-20 Acre Plata. Common Variety. Checked 6ft.x4 feet. 
Averages of Duplicate Plats. 

Amount of Fertilizer per Acre. 

Average 

per cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

il 

(9) 

Muriate of Potash 200 lbs. 
Acid Phosphate 240 lbs. 
Nitrate of Soda 480 lbs. 

(10) 

Muriate of Potash 100 ftis 
Acid Phosphate 120 lbs 
Nitrate of Soda 480 lbs 

(11) 

Muriate of Potash....,..*,..,, 200 lbs. 
Acid Phosphate . 240 lbs. 
Nitrate of Soda 240 lbs. 

(12) 

Muriate of Potash 100 lbs/ 
Acid Phosphate 120 lbs. 
Nitrate of Soda .... 180 lbs. _ 

(13) 

Muriate of Potash 100 lbs." 
Acid Phosphate 120 lbs. 
Nitrate of Soda 120 lbs. 

(14) 

ill 
I 

ill 
Muriate of Potash 100 lbs/ 
Acid Phosphate 120 lbs. 
Nitrate of Soda 60 lbs. 

(15) 

Muriate of Potash 100 lbs. 
Acid Phosphate 240 lbs. 
Nitrate of Soda 240 lbs. 

(16) 

Muriate of Potash 100 lbs. 
Acid Phosphate 60 lbs. 
Nitrate of Soda 240 lbs. 

(17) 

Muriate of Potash 200 lbs 
Acid Phosphate 120 lbs. 
Nitrate of Soda 240 lbs. & 

(18) 

Muriate of Potash 50 lbs/ 
Acid Phosphate 
Nitrate of Soda 

. 50 lbs.) 

.120 lbs. -

.240 lbs.) 

0.00 

2.85 

2.38 

4.76 

0.47 

5.23 

Actual 
yield. 

12.46 

10.00 

12.71 

10.00 

13.28 

11.57 

11.00 

6.92 

Corrected 
yield. 

10.00 

9.38 

11.10 

Nine plats were left unfertilized for the purposes of comparison, 
and the poverty of the soil is shown by their yield—somewhat less 
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than 7 bushels of grain per acre. The missing hills in every plat 
were carefully counted and allowed for, in order to eliminate all dif
ferences of stand. 

The actual yield of grain is given in one column, the corrected in 
another. The corn was planted early in April. The spring was cold 
and late and the growth of the corn was, in consequence, feeble and 
slow. The season, taken as a whole, was not favorable for the fertil
izers. The probable error was ±0.91 bushels per acre. That is to 
say, the average difference between the duplicates of each test Was 
about If bushels per acre. Hence, yields differing from each other 
by 2 bushels, or under, should be regarded as practically the same. 
It is evident, upon examining the table, that the fertilizers, singly 
or in combination, produced very little effect upon the crop. The 
unfertilized plats gave an average of about 7 bushels per acre, and 
theoretically full amounts (as determined by analysis of the whole 
plant) of all three fertilizing constituents in (8) gave only 10 bushels. 
If allowance be m ade for probable error, this would only show a posi
tive gain of one bushel per acre. The potash and phosphoric acid 
used alone, ( 2) and (3), were of no effect, while the nitrogen, in (4), 
gave the same increase, one bushel, as all three did in (8 ). But the 
slight differences obsex-vable in the results of the different tests can
not safely be ascribed to the action of the several fertilizers, but with 
more probability to differences in the soil of the plats. This would 
explain potash and phosphoric acid in (5) giving the same yield as 
all t hree constituents in (8), and also the small yield of potash and 
nitrogen in (6). 

Perhaps the following points would seem to be suggested (but cer
tainly not established) by a comparison of all the results : 

1. That potash, as in the wheat tests at this farm, was of but little 
value. Compare (8) with (7) where the potash was left out, and with 
(17) whex*e i t was doubled, the other two constituents x-emainirig the 
same. It is true that the smaller yield of (18), where the potash was 
reduced 50 per cent., would appear to he opposed to this; but this, in 
turn, should be compared Avith (6) and (2), whore the full amount 
Avas used. The falling off in (18) Avas h ardly due to the reduction of 
the amount of potash. 

2. The benefit from nitrogen was slight and far beloAv it s cost. The 
amount used, 240 lbs. per acre, was too large. For comparing (8) 
with (10) where it was doubled, Avith (1 2) Avhere i t was reduced 25 
per cent., with (13) where it Avas reduced 50 per cent., and with (14) 
where it Avas re duced 75 per cent., the other constituents remaining 
the same in each case, we find that the yields Avere practically the 



26 

same. 60 lbs. of nitrate of soda gave equally as good returns as 240 
lbs. or 480 lbs. 

3. The phosphoric acid appears, as in the wheat tests, to have pro
duced rather the best results. For the largest yield of all was given 
by (15) where it was doubled, the amounts of the other two fertil
izers remaining the same. A.s compared wTith (8) i t shows a gain of 
nearly 4 bushels per acre. Again, in (11) where it was doubled 
along with the potash, the nitrogen remaining the same, there is also 
a slight gain as compared with (8). The gain was most probably 
due to the phosphoric acid, for the doubling of the potash in (17), as 
remarked above, gave no increase of yield. It would appear, how
ever, that half the theoretical amount in (16) was equally as effective 
as the full. 

4. Yery heavy manuring gave veiy poor returns. For doubling 
all three constituents in (9) gave only an increase of about 2f 
bushels as compared with (8). Something more than a heavy dose 
of commercial fertilizers is required to make poor soils yield heavy 
crops. Their physical condition must be improved as well as their 
chemical. Not one of the applications paid for its cost. 

b. Columbia Farm.—The tests differed only in a few minor details 
from those at Spartanburg. The differences will be noticed in dis
cussing their results. It has already been stated that the soil of this 
farm was, when it came into our possession last M arch, a thin sand, 
almost destitute of vegetable matter, and worn out by years of im
provident tillage under the tenant system. The surface of the land 
selected w as level and smooth. 
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TABLE XII. 

Fertilizers on Corn.—Columbia Farm. 1-20 Acre Plats. Raffleld Variety, Checked 5 Ft. x 3 Ft. 
3 Inches. Averages of Duplicate Plats. 

Average Average yield per acre of 
duplicates, in grain. 

Per Cent, of 
Amount of Fertilizer Per Acre. 

Missing 

Hills. 

Actual yield. 

Bushels. 

Corrected 
yield. 

Bushels. 

(1) 

Unfertilized (6 plats). 

(2) 

Muriate of potash .100 lbs.... 

(3) 

Acid phosphate 120lbs.... 

(4) 

Nitrate of soda 240 lbs.... 

(5) 

Muriate of potash 100 lbs. 1 
Acid phosphate 120 lbs. / 

(6) 

Muriate of potash 100 lbs. ) 
Nitrate of soda 240 lbs. j 

(7) 

Acid phosphate 120 lbs. 1 
Nitrate of soda 240 lbs. j 

(8) 

Muriate of potash - 100 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

(9) 

:} Muriate of potash 200 llw. 
Acid phosphate 240 lbs. 
Nitrate of soda 480 lbs, 

(10) 

Muriate of potash 150 lbs. 1 
Acid phosphate 180 lbs. r 
Nitrate of scsla 360 lbs. ) 

(H) 

Muriate of potash 100 
Acid phosphate 120 
Nitrate of soda 3G0 

(12) 

Muriate of potash 200 lbs 
Acid phosphate 180 lbs. 
Nitrate of soda 240 lbs. 

(13) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs 
Nitrate of soda 180 lbs, 

00 lbs.") 
20 lbs. V 
60 lbs. j 

i} 

a 

17.03 

23.33 

17.40 

18.14 

17.04 

17.53 

16.29 

11.11 

' 16.66 

14.81 

16.66 

13.96 

16.42 

13.89 

16.21 

16.78 

17.64 

19.25 

17.28 

14.68 

17.64 
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TABLE XII.—Concluded. 

Fertilisers on Corn.—Columbia Farm. 1-20 Acre Plats. RaffieUl Variety, Checked 5 Ft. x 3 Ft. 
3 Inches. Averages ol Duplicate Plats. 

Amount of Fertilizer Per Acre. 

Average Average yield per acre of Average 
duplicates, in grain. 

Per Cent, of 

Missing Actual yield. Corrected. 
yield. 

Hills. Bushels. Bushels. 

(14) 

Muriate of potash 100 lbs.") 
Acid phosphate 120 lbs. > 
Nitrate of soda 120 lbs. ) 

(15) 

Muriate of potash 100 lbs. 1 
Acid phosphate 120 lbs. > 
Nitrate of soda GO lbs. j 

(16) 

Muriate of potash 100 lbs.") 
Acid phosphate 180 lbs. > 
Nitrate of soda 240 lbs. J 

(17) 

Muriate of potash 200 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 3G0 lb s. 

(18) 

Muriate of potash 100 lbs.") 
Acid phosphate GO lbs. > 
Nitrate of soda 240 lbs. J 

(19) 

Muriate of potash 150 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

(20) 

Muriate of potash 100 lbs. 
Acid phosphate ,...180 lbs. 
Nitrate of soda 360 lbs. 

(21) 

Muriate of potash 50 lbs.") 
Acid phosphate 120 lbs. > 
Nitrate of soda 240 lbs.) 

10.73 

10.37 

24.07 

29.34 

20.74 

15.92 

18.53 

17.71 

15.92 

17.03 

16.67 

15.78 

18.46 

The early season was very unfavorable, and the stand of corn was in
ferior to those secured at the other farms. The probable error was 
±1.68 bushels per acre. The results of the tests were, with one or two 
exceptions, very similar to those at Spartanburg. The soil was some
what better, as shown by the average yield of the unfertilized plats, 
but the fertilizers gave, if anything, even more unsatisfactory returns. 
It is noteworthy that the full amounts of the three fertilizers in (8) 
gave, as compared with (1), exactly the same increase—3 bushels per 
acre—as at Spartanburg. Used singly in (2), (3), and (4) the fertil-
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izers showed scarcely any beneficial efiects. It is difficult to draw 
any conclusions from the results of the tests. 

1. The potash may have been of some very slight benefit to the 
crop. In '5), combined with acid phosphate, it appears to have im
proved it, and in (19), where it was increased by 50 per cent., as com
pared with (8), the other two constituents remaining the same, it 
gave about 2\ bushels more grain. But 50 lbs. of the muriate in (21) 
gave about the same yield as the full amount in (8) and (20). In the 
last, however, the other two constituents were each increased b}T 50 
per cent., making the proportion of potash less than in (8). hethei 
of benefit to t he crop or not, it is evident that 50 lbs. of the miniate 
were equally as effective as larger quantities. 

2. The phosphoric acid, as at Spartanburg, appears to have been 
slightly the best. In combination with potash in (5), and with nitro
gen in (7), it added a little to the crop, and increased by 50 per cent, 
in (16), as compared with (8), it gave rather the largest yield ol any of 
the applications. In (17) the potash and nitrogen were each increased 
50 per cent., making the relative proportion of phosphoric acid less 
than in (8). The yield of (17) wTas the bettor ot the two. It must 
be added, however, that reducing the phosphoric acid by 50 per cent, 
in (18), as compared with (8), did not affect the yield. 

3. The nitrogen alone in (4), and in c ombination with potash in (G), 
was of no value. In combination with phosphoric acid in (7), and 
with the other two in (8), it was of some little benefit to the crop. 
Increasing it by 50 per cent, in (11) and decreasing it by 25 per cent., 
50 per cent., and 75 per cent, in (13), (14), and (15), made, as com
pared with (8), no difference whatever in the crops. 60 lbs. of 
nitrate of soda gave exactly the same yield as 360 lbs. 

4. Heavy manuring, here again, was without effect upon the crop. 
In (9) the amounts of all three constituents were increased 100 per 
cent., and in (10) 50 per cent,, as compared with (8), and yet all three 
applications gave practically the same returns. And, again, there is 
but little difference between the results of (12), where potash was 
increased 100 per cent, and the phosphoric acid 50 per cent., (17) where 
the potash was increased 100 per cent, and the nitrogen 50 per cent., 
and (20), where the phosphoric acid and nitrogen were each increased 
50 per cent. 

Every application shows a loss. 
c. Darlington Farm.—The plats selected for the tests were in the 

same piece of land with those of the oats plats, described in Section 
I., and of the same general character. The soil was in wretched con
dition, very thin, out of tilth, and without vegetable matter. The 
field was very nearly level. 
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TABLE XIII. 

Fertilizers on Corn.—Darlington Farm. Plata 1-20 acre each. Caramon Variety. Checked G feet 
by ;i feet. Averages of duplicate plats. 

Amount of Fertilizer per Acre. 

Average yield per acre of 
duplicates, in grain. 

Missing Actual yield. Corrected 
yield. 

Hills. Bushels. Bu8hel8_ 

.100 lbs.... 

(1) 

(2) 

(3) 

(4) 

Nitrate of soda 240 lbs. ... 

Unfertilized (10 plats). 

Muriate of potash 

Acid phosphate .120 lbs.... 

(5) 

Muriate of potash 
Acid phosphate .... 

.100 9)8. 

.120 9>s. 

(6) 

Muriate of potash. 
Nitrate of soda 

.100 lbs. 
..240 lbs, : }  

(?) 

Muriate of potash-
Acid phosphate 
Nitrate of soda 

.100 9)8.') 
.120 9>s. -
.240 9>s. j 

(8) 

Muriate of potash-
Acid phosphate 
Nitrate of soda 

.200 9)8. 

.240 9)8 
..480 9>s ;} 

(9) 

Muriate of potash 
Acid phosphate 
Nitrate of soda 

..100 9>s.) 
.120 9)3. -
.480 9)8. J 

(10) 

Muriate of potash-
Acid phosphate 
Nitrate of soda 

.200 9>s. 

.240 9)8. 
..240 9>s. 

(H) 

Muriate of potash. 
Acid phosphate .... 
Nitrate of soda 

.100 lbs. 

.120 lbs. 

.180 9>s. 

(12) 

Muriate of potash-
Acid phosphate 
Nitrate of soda 

.100 9>s.l 
.120 Ihs. '> 
.120 lbs. j 

(13) 

Muriate of potash-
Acid phospliute 
Nitrate of soda 

,.100 lbs. .120 lha. 
.. 60 lbs. 

3. GO 

4.17 

1.G7 

2.50 

2.08 

2.50 

1.67 

2.50 

7.28 

G.78 

8.78 

7.30 

12.39 

16.43 

13.40 

16.11 

15.43 

14.67 

13.57 

7.51 

10.48 

9.37 

7.56 

14.49 

16.77 

13.81 

16.51 

15.73 

13.64 
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TABLE XIII.—Concluded. 

Fertilizers on Corn.—Darlington Farm. Plats 1-20 aero each. Common Variety. Checked 6 feet 
by 3 feet Averages of duplicate plats. 

Amount of Fertilizer per Acre. 

Average 

Per Cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

Actual yield. 

Bushels. 

Corrected 
yield. 

Bushels. 

(14) 

Muriate of potash 160 lbs. ) 
Acid phosphate 240 lbs. > 
Nitrate of soda 240 lbs. ) 

(15) 

Muriate of potash 200 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 480 lbs. 

(10) 

Muriate of potash 100 lbs.) 
Acid phosphate 60 lbs. > 
Nitrate of soda 240 lbs.) 

(17) 

Muriate of potash 200 lbs. ) 
Acid phosphate 120 lbs. V 
Nitrate of soda 240 lbs,) 

(18) 

Muriate of potash 100 lbs. 1 
Acid phosphate 240 lbs. > 
Nitrate of soda 480 lbs.) 

(19) 

Muriate of potash 50 lbs.) 
Acid phosphate 120 lbs. > 
Nitrate uf soda 240 lbs.) 

1.67 

5.83 

4.16 

1.67 

2.92 

0.41 

16.57 

15.25 

12.4G 

14.71 

14.64 

13.03 

The stand of corn was much better than at Columbia, and almost 
as good as at Spartanburg. The average difference between the du
plicate plats was also less than at Columbia—the probable error 
amounting to ±1.37 bushels of grain per acre. The tests were the 
same as those at the other farms. The poverty of the soil is shown 
by the average yield of the unfertilized plats, 7.51 bushels per acre. 
It will be notice d that it agreed very closely with the Spartanburg 
average. It is evident, upon examining the table, that the effects of 
the fertilizers were much more pronounced than at either of the 
other two farms. The complete manure in (7) almost doubled tbe 
crop. After every allowance for probable error, the increase was 
very considerable. The phosphoric acid and nitrogen used separately 
in (3) and (4) produced no effect, and the potash in (2) very little, if 
any, if the probable error is allowed for. 
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The following inferences may, perhaps, be drawn from the results 
of the tests : 

1. The potash may have been of some little benefit to the crop. 
For where used alone in (2) and in combination with nitrogen, it 
probably added somewhat to the yield. Combined only with phos
phoric acid in (5) it, however, proved valueless. Unfortunately, test 
(7) of the other farms, the combination of phosphoric acid and nitro
gen, was left out by mistake, and there is, therefore, no means of de
termining the effects of the omission of potash. It is clear, from a 
comparison of (17), (18), and (19) with (7), that doubling the potash 
added nothing to the yield, and that here, as at the other farms, 50 
lbs. of muriate were as effective as 100 lbs. or 200 lbs. 

2. The phosphoric acid still maintained its slight superiority. Alone 
in (3), and combined only with potash in (5), it proved ineffective; 
but along with the other two constituents in (7), it Avas of decided 
benefit to the crop, and doubled in ( Id), the other two remaining as 
in (7), it gave the largest yield of any application. In (8), where it 
was doubled along with the other two, and in (10) where it was 
doubled along with the other mineral constituent (potash), it proved 
equally as effective. In (18), however, where it was doubled along 
with the nitrogen, its effects w ere not so pronounced. But, on the 
other hand, its reduction by 50 per cent, in (16), as compared with 
(7), diminished the yield. 

3. The soil was too deficient in the other elements of fertility to 
respond to nitrogen alone, but this constituent in combination with 
one or both of the others, was of unmistakable benefit to the crop. 
For, along with potash in (6 ) it gave an increase of about 5 bushels 
of grain per acre, and in (7), one of 8 bushels. But it is abundantly 
evident from a comparison of (7) with (9), where it was increased 
100 per cent., and with (11), (12), and (13), where it was decreased 
25 per cent., 50 per cent., and 75 per cent., respectively, the other two 
constituents remaining the same, that 60 lbs. of nitrate of soda gave 
equally as good returns as 120 lbs., 180 lbs., 240 lbs., or 480 lbs. 

4. llere, again, heavy manuring gave no adequate returns. For (8) 
with all three constituents doubled, (10) with the potash and phos
phoric acid doubled, (15) with the potash and nitrogen doubled, and 
(18) with the phosphoric acid and nitrogen doubled, gave practically 
the same yields as (7). No application was attended with any profit. 

d. Averages of the Three Farms.—In table XIV. only the averages 
of the tests made at all three farms are included. 
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TABLE XIV. 

Fertilizers on Com.—Averages of Spartanburg, Columbia, and Darlington Tests. 

Amount of Fertilizers per Acre. 

Average 

per cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

Actual 
yield. 

Bushels. 

(I) 

Unfertilized. 

(2) 

Muriate of Potash 100 lbs 

(3) 

Acid Phosphate 120 lbs 

(4) 

Nitrate of Soda 240 lbs.... 

(5) 

Muriate of Potash 100 lbs. 1 | 
Acid Phosphate 120 lbs. J 

(») 

Muriate of Potash 100 lbs.) ! 

Nitrate of Soda 240 lbs. ) 

(7) 

Muriate of Potash 100 lbs. 
Acid Phosphate 120 lbs. 
Nitrate of Soda 240 lbs. 

(8) 

Muriate of Potash „....200 lbs, 
Acid Phosphate 240 lbs 
Nitrate of Soda 480 lbs, 

(9)* 

Muriate of Potash 100 lbs.) 
Acid Phosphate 120 lbs. > 
Nitrate of Soda 480 lbs. J 

(10)* 

Muriate of Potash 200 lbs. 
Acid Phosphate 240 lbs 
Nitrate of Soda 240 lbs :} 

(n) 
Muriate of Potash 100 lbs. ] 
Acid Phosphate 120 lbs. 
Nitrate of Soda 180 lbs. 

(12) 

Muriate of Potash v 100 lbs. ] 
Acid Phosphate 120 lbs. 
Nitrate of Soda 120 lbs. 

(13) 

Muriate of Potash 100 lbs."] 
Acid Phosphate 120 lbs. 
Nitrate of Soda CO lbs. 

8 

: 

s.) 

ill 

7.79 

10.44 

8.45 

10.86 

7.18 

7.23 

6.40 

7.06 

6.20 

5.18 

10.89 

10.27 

11.16 

11.98 

11.07 

15.51 

13.58 

14.50 

14.35 

14.27 

13.49 
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TABLE XIV.—Concluded. 

Fertilizers on Corn.—Analysis of Spartanburg, Columbia, and Darlington Tests. 

Amount of Fertilizers per Acre. 

Average 

per cent, of 
A c t u a l  

Missing yield. 

Hills. j Bushels. 

Average yield per acre of 
duplicates, in grain. 

Corrected 
yield. 

Bushels. 

(14)* 

Muriate of Potash 100 lbs. 
Acid Phosphate 240 lbs, 
Nitrate of Soda 240 lbs. 

fl5) 

Muriate of Potash 100 lbs. 
Acid Phosphate 60 lbs. 
Nitrate of Soda 240 lbs. 

(16) 

Muriate of Potash 200 lbs. 
Acid Phosphate 120 lbs. 
Nitrate of Soda 240 lbs. 

(17) 

Muriate of Potash 50 lbs. 
Acid Phosphate 120 lbs. 
Nitrate of Soda 240 lbs. 

9.37 

14.12 

13.65 14.64 

The average probable error was ±1.33 bushels per acre, and the 
average yield of all the unfertilized plats, 10.49 bushels. As com
pared with this, it appears, after allowing for the probable error, that 
potash, phosphoric acid, and nitrogen applied separately—(2), 
(3), and (4)—produced no effect. The averages of this table do not 
materially change the results of the tests at the separate farms. 

1. Potash gave the poorest returns of all. Indeed, it may be 
questioned whether its application was of any benefit to the crop. 
For its combination with phosphoric acid in (5) and with nitrogen in 
(6) gave an average not appreciably better than that of the unfertil
ized pla ts. Increasing it by 100 per cent in (16) and decreasing it by 
50 per cent, in (17), as compared with (7), appears to have made little 
difference in the crop. 

2. The phosphoric acid was unmistakably required by the soil and 
beneficial to the crop. This is shown by the results at each farm, as 
well as by thegeneral averages of the three. In poor soils like ours, defi
cient in all the elements of fertility, applications of any single element 
are necessarily unproductive. Ilcnee phosphoric acid used alone was 
without effect upon the crop, but in combination, especially with 
nitrogen, it added considerably to the yield of grain. The full (theo
retical) amount, together with nitrogen and potash in (7), gave an 
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average increase of about 4 bushels per acre. Where it was used in 
larger amounts, as in (14), the other two constituents remaining the 
same, the average increase was about 7 bushels. But half the theo
retical amount, or so-called ration, in (15), gave about the same average 
as the full amount in (7 ). And the average of (10), in which it was 
increased along with the potash, the nitrogen remaining the same, 
was also about the same as that of (7). 

3. The nitrogen, like the phosphoric acid, was beneficial only in 
combination. Its effects were, perhaps, not quite so pronounced. 
The averages confirm the results reached at the several farms, 
namely that on soils in the condition of ours, small doses were equally , 
as effective as large ones. This appears from a comparison of (7) with 
(9), (11), (12), and (13). 

4. That increasing the amounts of the fertilizers beyond a certain 
point gave no corresponding increase in th e yield of grain, is shown 
by the averages of (8), where all were increased 100 per cent., as 
compared with (7) and (10), where the minerals were doubled. 
Manures should not be lavishly used w ith the expectation that every 
additional pound applied will correspondingly increase the crop—that 
doubling them will double the yield as often as the process is re
peated. There is abundant experimental proof that in a given soil 
the amount of any fertilizer cannot be profitabh' pushed beyond a 
certain point. After this is passed, the increase of yield will not pay 
for the additional cost of the application. And very soon even the 
limit of production, so far as the fertilizer is concerned, is reached. 
Neither land nor cattle can be profitably stuffed. The process of 
improving the soil, like the process of fattening, is gradual, and re
quires time. Poor soils require other things beside commercial fer
tilizers to bring them into good condition a nd make them productive. 
Vegetable matter—humus—is needed to improve their physical prop
erties, to enable them to retain moisture and resist drought. The 
best practice of the day holds that only the amount of manure actu
ally required bj* the crop to be grown should bo a pplied—that any 
surplus is liable to be lost, or to pass into insoluble combinations in 
the soil, and t hat it is not all recovered in subsequent crops. Such 
surplus is regarded as idle capital. Of course, the argument is not 
against a liberal supply for the crop in hand, but only against excess
ive manuring. The margin of profit in the application of manures 
is narrower than what is generally supposed, and too many of our 
farmers are disposed to use them recklessly, and to expect too much 
from them.. They are important and necessary in any improved sys
tem of husbandry, but they do not dispense with care in the selec
tion of seed, thorough tillage, &c. 



36 

5. A careiul study of the separate results of the tests at each farm 
and of their general averages, would seem to suggest that somewhere 
about the proper proportion of phosphoric acid, nitrogen, and potash 
would have been found in 250 lbs. acid phosphate, 100 lbs. nitrate of 
soda, and 50 lbs. of muriate of potash. 

6. Not a single application paid for it s cost. The season, however, 
was exceedingly unfavorable, cold and backward in the early spring, 
alternately wet and dry later on, and closing with disastrous floods, 
which seriously damaged the matured crop. In a more prosperous 
year the several applications would, probably, have given better re
turns. Hence, too much importance should not be attached to the 
results of the foregoing, tests—they are far from decisive. To have 
value, such tests must be continued for years. 

2. NITROGENOUS FERTILIZERS ON CORN. 

These tests were undertaken in order to determine, if possible, the 
relative values of different kinds of nitrogenous manures, .and were, 
therefore, of the same character as those described under Section I. 
The following kinds were tested in add ition to those mentioned under 
Section 1: Cotton seed—crushed and ground—stable manure, and dried 
blood, which contains about 12 per cent, of nitrogen. The last is a 
more costly source of nitrogen than either nitrate of soda or cotton seed. 
The same amounts of potash, phosphoric acid, and nitrogen applied 
in the tests of the preceding subsection (Fertilizers on Corn) were 
used here. The amounts of the different nitrogenous fertilizers em
ployed furnished to the soil nearly the same number of pounds of 
nitrogen, with the exception of the 8 tons of stable manure. All the 
corn plats at each farm immediately adjoined one another in the same 
piece of land. Hence, what was said as to their character, condition, 
&c., under the preceding subsection will apply to all the following 
tests. 

a. Spartanburg Farm—In the following table the average yields of 
the unfertilized p lats and of those which received full and half dress
ings of nitrate of soda are included, for the purposes of comparison. 
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TABLE XV. 

Nitrogenous Fertilizers on Com.—Spartanburg Farm. 1-20 Acre Flats. Common Variety. Checked 
5 ft. x 4 ft. Average of Duplicate Plats. 

Amount of Fertilizer Per Acre. 

Average 

Per Cent, of 

Missing 

Hills. 

(I) 

Unfertilized (9 plats).. 

(2) 

Muriato of potash 100 lbs.) 
Acid phosphate .'. 420 lbs. V 
N Urate of soda 240 lbs. ) 

(3) 

Muriate of potash 400 lbs. 
Acid phosphate 420 lbs. 
Nitrate of soda 420 lbs 

;} 
(4) 

80 lbs. | 
20 lbs. V 
>60 lbs. j 

Muriate of potash 30 lbs. 
Acid phosphate 20 1 
Cotton seed meal *®0 I 

(5) 

Muriate of potash I0!?8'} 
Acid phosphate 05 'p8- r 
Cotton seed meal 280 lbs. J j 

(6) 

Muriate of potash 400 lbs. 
Acid phosphate 420 lbs. 
Dried blood 325 lbs. 

(7) 

Muriate of potash 400 lbs 
Acid phosphate 420 lbs 
Dried blood 40.! lbs, :} 

Cotton seed (whole).. 

(8) 

(9) 

.1,560 lbs. 

Cotton seed (crushed) 

(40) 

Muriate of potash 80 lbs. ) 
Acid phosphate 00 ' J"1- r 
Cotton seed (ground) '80 lbs. J 

(14) 
Stable manure 16,000 lbs.... 

(12) 

Stable manure 8,000 lbs. 

(13) 
Muriate of potash 05 lbs. | 
Acid phosphate ®0 lbs. . 
Nitrate of soda 43p'In
stable manure 4,000 lbs. J 

Average yield per acre of 
duplicates, in grain. 

Actual yield. 

Bushels. 

0.47 

4.7C 

12.67 

11.28 

4 
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An examination of the table shows the following: 
1st. All the applications, as compared with the average of the 

unfertilized plats, considerably increased the yield of grain. 
2d. The differences in the results of the several applications of ni

trogenous fertilizers were, when proper allowance is made for the 
probable error (±0.91 bushels), very slight. The difference between 
the yields, afforded by the full amount of nitrogen in the form of 
nitrate of s oda in (2), which shows the smallest increase, and the 
same of nitrogen in w hole cotton seed in (8), which shows the largest 
[increase, amounts only to about 3 bushels of grain per acre. The 
same amounts of nitrogen in cotton seed meal (4), dried blood (6), 
•crushed cotton see d (9), s table manure (12), and nitrate of soda and 
•stable manure mixed (13), gave results differing from one another bv 
•only 2 bushels per acre, or less. 

The nitrogen in t he blood cost about 18£ cents per pound, in the 
nitrate of soda about 16 cents per pound, and in the Cotton seed meal 
.about 12 cents per pound. 

The 8 tons of stable manure in (11) contained nearly double the 
required amount of nitrogen, phosphoric acid, and potash. 

3d. In the case of every nitrogenous fertilizer half the quantities 
•of nitrogen gave practically the same yield as the full amount. For 
•example, the difference between the yield afforded by 240 lbs. of 
nitrate of soda in (2), and 120 lbs. in (3), was only 0.62 bushels per 
acre; between the yield of 560 lbs. of cotton seed meal in ( 4) and 280 
lbs. in (5), 0.10 bushels, and between the yield of 325 lbs. of d ried 
blood in (6 ) and 163 lbs. in (7), 0.97 bushels. Again, 780 lbs. of cot
ton seed in (10) gave only 0.29 bushels per acre less than double the 
amount in (8), and 0.28 bushels more than double the amount in (9), 
and 4 tons of stable manure gave 0.93 bushe ls more than 8 tons. All 
the applications except (11) and (12) contained the same amounts of 
phosphoric acid and potash. 

4th. Not a single application paid for its cost. 

b. Columbia Farm.—The tests were similar to those at Spartan
burg, except that the plats receiving half dressings of dried blood 

# were omitted, and others with full amounts of tinely ground cotton 
seed added. 
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TABLE XVI. 

Nitrogenous Fertilizers on Corn.—Columbia Farm. 1-20 acre plats. Baffiel<l Corn. Checked 5 feet 
by 3 feet 3 inches. Averages of duplicate plats. 

Average 

Per Cent, of 

Average yield per acre of 
duplicates, in grain. 

Amount of Fertilizer per Acre. 
Missing 

Hills. 

Actual yield. 

Bushels. 

Corrected 
yield. 

Bushels. 

Unfertilized (6 plats). 

(1) 

(2) 

Muriate of potash 100 lbs. 1 
Acid phosphate 120 lbs. > 
Nitrate of soda 240 lbs. J 

(3) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 120 lbs. 

(4) 

Muriate of potash lOOlbs.") 
Acid phosphate 120lbs. 
Dried blood ,3251 bs 

(5) 

Muriate of potash 80 lbs. 1 
Acid phosphate 20 lbs. J-
Cottou seed meal 560 lbs.) 

I®) 

Muriate of potash 90 lbs. *| 
Acid phosphate 65 lbs. 
Cotton seed meal 280 lbs. j 

(7) 

Cotton seed (whole) 1,560 lbs.... 

(8) 

Cotton seed (coarsely ground) 1,560 lbs.... 

(9) 

Cotton seed (finely ground). 1,560 lbs.... 

(10) 

Muriate of potash 80 lbs.") 
Acid phosphate 50 lbs. > 
Cotton seed (finely ground) 780 lbs. j 

(») 

Stable manure 8 tons.... 

(12) 

Stable manure 4 tons.... 

(13) 

Muriate of potash 65 lbs. 
Acid phosphate 50 lbs. 
Nitrate of soda 130 lbs. 
Stable manure 2 tons. 

20.93 

22.71 

3.71 

17.06 

20.13 

24.36 

23.83 

24.43 

23.32 
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The results of the tests agree remarkably with those at Spartan
burg. While the fertilized plats do not show, when compared with 
the unfertilized, as large percentage gains as at Spartanburg, the 
actual gain at both farms ranged from about 3 bushels to 7 bushels 
per acre. The full amount of nitrate of soda (2) gave the smallest 
increase, 3 bushels per acre, and the dried blood (4) th e largest, 7.30 
bushels. The differences between them amounted to about 4 bushels. 
At Spartanburg it was about 3 bushels. Full amounts of the other 
nitrogenous fertilizers in (5), (7), (8), (9), (12), and (13) gave yields 
that did not differ more than from 0.02 bushels to 1.16 bushels per 
acre. Here, again, half the amount of nitrogen gave in every case 
practically the same results as the full, as will be seen on comparing 
(2) with (3), (5) with (6), f7), (8), and (9) with (10), and (11) with 
(12). The probable error, it will be rem embered, amounted to ±1.68 
bushels. 

c. Darlington Farm.—The tests were, in many respects, similar to 
those at Spartanburg. 
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TABLE XVII. 
Nitrogenous Fertilizers on Corn.—Darlington Farm. Plats 1-20 Acre. Common Variety. Checked 

6ft.x3 feet. Averages of Duplicate Plats. 

Average yield per acre of 
Average duplicates, in grain. 

Amount of Fertilizer per Acre. 

(1) 

Unfertilized (10 plats).. 

(2) 

Muriate of jxitash 100 lbs. ^ 
Acid phosphate 120 lbs. r 
Nitrate of soda 240 lbs.) 

(3) 

Muriate of potash 100 lbs. "| 
Acid phosphate 120 lbs. 
Nitrate of soda 120 lbs. 

(4) 

Muriate of potash 80 lbs. 1 
Acid phosphate 20 lbs. - 4.58 
Cotton seed meal 560 lbs. J 

(5) 

Muriate of potash 90 lbs. 
Acid phosphate 05 lbs. 
Cotton seed meal 280 lbs. _ 

(6) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs. 
Dried blood 325 lbs. 

(7) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs. 
Dried blood 163 lbs. 

(») 

Cotton seed (whole) . 

(9) 

Cotton seed (crushed) 1,560 lbs j 

(10) 

Muriate of potash 80 lbs. | 
Acid phosphate 50 lbs. 
Cotton seed (ground) 780 lbs. ) 

(11) 

Stable manure 8 tons.. 

(12) 

Stable manure 4 tons.. 

(13) 

Muriate of potash 65 11(8. ) 
Acid phosphate 50 lbs. 
Nitrate of soda 130 lbs. 
Stable manure 2 tns. 
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The probable error was ±1.39 bushels per acre. 
The results of the tests differed in sev eral particulars from those at 

the other farms. The effects of the fertilizers were, in a few cases, 
more pronounced, and the differences between the several kinds 
greater. The dried blood (6) gave about 71 bushels more than the un
fertilized plats, and about 5\ bushels more than the stable manure 
(12) containing the same amount of nitrogen. The difference between 
the dried blood (6), nitrate of s oda (2), cotton seed meal (4), and 
nitrate of soda and stable manure mixed (13), and between the whole 
and the crushed cotton seed was, however, very slight. 120 lbs. of 
nitrate of soda were equally as effective as 240 lbs., bu t in every 
other case the full dose of nitrogen gave better returns than the half. 
Compare (4) and (5), (6) and (7), (8) and (9), with (10), and (11) 
with (12). All things considered, (3) with half the theoretical 
amount of nitrogen supplied by nitrate of soda shows the best results. 

d. Averages of the Three Farms.—Table XVIII.gives the results of all 
the tests made at all three farms. The average error was ±1.33 
bushels per acre. 
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TABLE XVIII. 

Nitrogenous Pertil'zers on Corn.—Averages of Spartanburg, Columbia, and Darlington Tests. 

Amount of Fertilizer Per Acre. 

Average Average yield per acre of 
duplicates, in grain. 

Per Cent, of 

(1) 

Unfertilized . 

:} 

Muriate of potash 90 lbs. "| 
Acid phosphate 66 lbs. > 
Cotton seed meal 280 lbs. j 

(7) 

Cotton seed (whole) 1,560 lbs 

(8) 

Cotton seed (crushed) 1,560 lbs. 

(») 

Muriate of potash 80 lbs. "J 
Acid phosphate 50 lbs. 
Cotton seed (ground) 780 lbs. J 

(10) 

Stable manure . 

(") 

Stable manure 4 tons 

(12) 

Muriate of potash 65 lira. 
Acid phosphate 50 lbs. 
Nitrate of soda 130 lbs. 
Stable manure 2 tons. 

Missing Actual yield. 

Hills. • | Bushels. 

7.79 

Corrected 
yield. 

Bushels. 

7.18 

5.20 

(2) 

Muriate of potash 100 lbs. 
Arid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

(3) 

Muriate of potash UK) lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 120 lbs. 

(4) 

Muriate of potash .100 lbs.") 
Acid phosphate 120 lbs. V \ 7.53 
Dried blood 325 lbs. J 

(5) 

Muriate of potash 80 lbs.") j 
Acid phosphate 20 lbs. > J 5.09 
Cotton seed meal 560 lbs. j 

(6) 

4.03 

2.44 

i ton s 1.79 

3.27 

15.96 

15.38 

15.43 

15.60 

14.32 

16.16 

The averages do not materially change the results reached at the 
separate farms. For, 1st, all the applications show, as compared with 
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(1), considerable gains, ranging from about 4 bushels to 7 bushels of 
grain per acre; 2nd, on comparing the full amounts of nitrogen it 
will be noticed that nitrate of soda (2) gave the smallest increase, 
4.38 bushels per acre, and dried blood (4) the largest, 0.94 bushels. 
Nitrate of soda and stable manure mixed (12), cotton seed meal (5), 
and cotton seed whole (7), and crushed (8), gave very nearly the 
same averages. So did stable manure (11) and nitrate of soda (2). 
Almost double the theoretical amounts of nitrogen, phosphoric acid, 
and potash in (10) gave no better returns. Except in the' case of 
nitrate of soda, reducing the amount of nitrogen slightly reduced t he 
yield, as will be seen on comparing (5) with (6), (7) and (8) with (9), 
and (10) with (11). 

Taking into account the cost of the nitrogen in the different fer
tilizing mat erials, the cotton seed meal shows slightly the best results. 
The results of all the tests appear to indicate clearly only the follow
ing : 1st, that heavy doses of nitrogenous fertilizers cannot be profit
ably used upon corn , and 2d, that cotton seed applied whole is equally 
as effective as when crushed or ground. To have weight, however, 
these conclusions must be confirmed by the results of the tests of four 
©r five seasons. 

3. PIIOSPHATIC FERTILIZERS ON CORN. 

Comparative tests were made of the following phosphatic manures : 
acid phosphate (Ashley Phosphate Co.), containing 16 per cent, of 
total phosphoric acid—about 14 per cent, available and 2 per cent, 
insoluble. 2nd. Reduced phosphate, made by mixing 2 lbs of acid 
phosphate with 1 lb. of floats. The mixture was allowed to stand for 
some weeks before it was used. It contained about 19.5 per cent, of 
total phosphoric acid. 3d. Thomas' basic slag, which contained 21.5 
per cent, of phosphoric acid (insoluble). 4th. Floats with 26.5 per 
cent, of insoluble phosphoric acid. The plan of the tests was fully 
explained under the preceding heads. All th e applications furnished 
the same amounts of nitrogen, phosphoric acid, and potash, except in 
those tests in w hich the second was purposely reduced 50 per cent. 

Phosphoric acid in the acid phosphate cost about 5 cents per pound, 
in t he reduced phosphate about 4 cents per pound, in the basic slag 
about 31 cents per pound, and in floats about 21 cents per pound. 

(7. Spartanburg Farm.—The table includes the average }deld of the 
unfertilized plats. 
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TABLE XIX. 

Phosphatic Fertilizers on Com.—Spartanburg Farm. Flats 1-20 acre. Common Variety. Checked 
5 feet by 4 foot. Averages of duplicate plats. 

Amount of Fertilizer per Acre. 

Average 

Per Cent, of 

Missing 

Hills. 

(")  

Unfertilized (0 plats). 

(2) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs 

(3) 

Muriate of potash 100 lbs. 
Acid phosphate 60 lbs. 
Nitrate of soda 240 lbs. 

(4) 

Muriate of potash BiOlbs.) 
Thomas' slag 85 lbs. 
Nitrate of soda 240 lbs. j 

(5) 

Muriate of potash 100 lbs.") 
Thomas' slag 40 lbs. > 
Nitrate of soda 240 lbs. J 

(«) 

Muriate of potash 100 lbs. 
Floats 05 lbs. 
Nitrate of soda 240 lbs. 

(7) 

Muriate of potash 100 lbs.) 
Floats 33 lbs. -
Nitrate of soda • 280 lbs. J 

(«) 

Muriate of pota'h 100 lbs. 
Reduced phosphate 90 lbs. 
Nitrate of soda 240 lbs. 

(9) 

Muriate of potash 100 lbs. 
Reduced phosphate 45 lbs. 
Nitrate of soda 240 lbs. 

0.47 

0.47 

1.90 

Average yield per acre of 
duplicates, in grain. 

Actual yield.! 

Bushels. 

9.95 

8.43 

All th e applications show, as compared with the average yield o f 
the unfertilized plats, very small gains. Comparing (2), (4), (6), and 
(8), it appears that all fou r kinds gave almost exactly the same re
turns—the difference in no case amounting to more than 0.83 bushels 
per acre. The probable error was ±0.91 bushels. Comparing, next. 
(3) with (2), (5) with (4), (7) with (6), and (9) with (8), it is evident 
that the half dose of phosphoric acid was in each kind equally as 
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effective as the full. No application gave any profit, but floats proved 
to be the cheapest fertilizer of the four. 

b. Columbia Farm.—The tests were exactly the same as at Spartan
burg. 

TABLE XX. 

F/iosphatic Fertilizers on Corn.— Columbia Farm. 1-20 Acre Plats. Raflield Corn. Checked 
0 f t. x 3 ft. 3 in. .'.verages of Duplicate Plats. 

Percentage 

Average yield per acre of 
duplicates, in grain. 

Amount of Fertilizer per Acre. 
of 

Missing 
A c t u a l  

yield. 
Corrected 

yield. 

11 ills. Bushels. Bushels. 

Unfertilized (6 plats). 

a) 
(2) 

Muriate of potash 100 lbs.4 
Acid phosphate 120 lbs. V 
Nitrate of soda 240 lbs. J 

(3) 

Muriate of potasli 100 lbs. 
Acid phosphate 00 lbs. 
Nitrate of soda 240 lbs. 

w 
Muriate of potash ..100 lbs.4 
Thomas' slag 85 lbs. ( 
Nitrate of soda : 240 lbs 

(5) 

Muriate of potash 100 lbs. 
Thomas' slag 43 lbs. 
Nitrate of soda 240 lbs. 

(6) 

Muriate of potasli 100 lbs.4 
Floats 65 "'s. > | 
Nitrate of soda 240 lbs. J 

(7) 

Muriate of potash 100 lbs. 
Floats 33 lbs. 
Nitrate of soda 240 lbs. 

I 
(8) 

Muriate of potash 100 lbs. ^ | 
Reduced phosphate 00 lbs. > j 
Nitrate of soda 240 lbs. ) . 

(9) 

Muriate of potash .....100 lbs.) 
lteduced phosphate 4o ]J,S- r j 
Nitrate of soda 240 lbs. ) , 

1G.78 

20.74 

10.74 

15.35 

17.54 

17.21 

18.53 

21.72 

19.32 

18.54 

The probable error amounted to ±1.68 bushels per acre. All the 
applications show about the same gains as at Spartanburg, but the 
differences between the results afforded by the several kinds were 
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somewhat greater. Floats (6) gave about 4i bushels more grain than 
the slag (4). The acid phosphate (2) and the reduced phosphate (8) 
gave very nearly the same average yields. 

Here, again, half amounts (of phosphoric acid) in (3b (5), (7), and 
(9) gave about the same returns as the full. The applications were 
all unprofitable. 

c. Darlington Farm.—The tests were the same as at the other 
farms. 

TABLE XXI. 

Phosphatic fertilizers on Corn.—Darlington Farm, Plats 1-20 Acre Each. Checked 6 Ft. x 3 Ft. 
Common Variety. Averages of Duplicate Plats. 

Amount of Fertilizer Per Acre. 

Average Average yield per acre of 
duplicates, iu grain. 

Per Cent, of j 

Missing i Actua l yield. 

Unfertilized. 

(1) 

00 

:} 

Muriate of potash 100 lbs. ) 
Acid phosphate 120 lbs. ^ 
Nitrate of soda 240 lbs. J 

(3) 

Muriate of potash j 100 lbs. 
Acid phosphate 00 lbs. 
Nitrate of soda 240 lbs. 

(4) 

Muriate of potash 100 lbs. 
Thomas' slag 8o lbs. 
Nitrate of soda 240 lbs. 

* (5) 

Muriate of potash 100 lbs. 
Thomas' slag 43 lbs. 
Nitrate of soda 240 lbs. 

(6) 

Muriate of potash 100 lbs. 
Floats 65 lbs. 
Nitrate of soda 240 lbs. 

(V) 

Muriate of potash 100 lbs.') 
Floats 33 lbs. V-
Nitrate of soda 240 lbs. ) 

(8) 

Muriate of potash 100 lbs. 
Reduced phosphate 90 lbs. 
Nitrate of soda 240 lbs. 

(9) 

Muriate of potash 100 lbs.) 
Reduced phosphate ... 45 lbs. 
Nitrate of soda 240 lbs, 

Hills. Bushels. 

4.16 

12.93 
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The applications gave, like those of the Darlington tests of the 
two preceding subsections, much better results than at cither of the 
other farms. The gains, as compared with the average of the unfer
tilized plats, were larger ; in one case. (8) . the yield was doubled. The 
reduced phosphate (8) gave somewhat the largest returns of the four 
kinds, and the slag (4) the smallest. The difference between their 
yields, 2.18 busheis, and the probable error, ±1.39 bushels, was, how
ever, very slight. The acid phosphate (2j and the floats (6) gave the 
same returns. The beneficial effects of the phosphoric acid are 
clearly shown by a comparison of tho full and half dressings of each 
phospbatic fertilizer. In three out of the four the half dressing gave 
poorer returns than the full. In acid phosphate, comparing (2) and 
(3), the full amount gave 1.46 more bushels per acre than the half, in 
floats, (6) and (7), 3.03 more bushels, and in reduced phosphate, (8) 
and (9), 4.40 mor e bushels. In the basic slag the full and half dress
ings gave exactly the same-returns. Here, again, not a single appli
cation paid for its cost. The floats was the least unprofitable applica
tion of the four. 

d. Averages of the Three Farms.—The following table gives the 
averages of all the tests made at the three farms. 
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TABLE XXII. 

Phosphatic Fertilizers on Corn.—Averagos of Spartanburg, Columbia, and Darlington Tests. 

Amount of Fertilizer per Acre. 

Average ! Av erage yield per acre of 
I duplicates, in grain. 

Per Cent, of 

(1) 

U nfertilized. 

(2) 

Muriate of potash 100 lbs.") 
Acid phosphate 120 lbs. > 
Nitrate of soda 240 lbs. j 

(3) 

Muriate of potash 100 lbs. 
Acid phosphate 60 lbs. 
Nitrate of soda 240 lbs. 

(1) 
Muriate of potash 100 lbs. 
Thomas' slag 85 lbs. 
Nitrate of soda 248 lbs. 

:} 

(5) 

Muriate of potash 100 lbs. 
Thomas' slag 43 lbs 
Nitrate of soda 240 lbs 

(6) 

Muriate of potash 100 lbs. 
Floats 65 lbs. 
Nitrate of soda 240 lbs. 

O) 
Muriate of potash 100 lbs. 
Floats 33 lbs. 
Nitrate of soda 240 lbs, 

(8) 

Muriate of potash 100 lbs.') 
Reduced phosphate 90 lbs. > 
Nitrate of soda 240 lbs. j 

(9) 

Muriate of potash 100 lbs. 
Reduced phosphate 45 lbs. 
Nitrate of soda 240 lbs. 

Missing Actual yield. 

Hills. ; Bushels. 

7.79 

7.18 

8.84 

7.57 

! Corrected 

12.57 

12.01 

14.82 

11.87 

yield. 

Bushels. 

14.87 

15.38 

13.60 

All the applications show small average gains as compared with the 
averages of the unfertilized plats. The increase ranged from 3 
bushels to 5 bushels per acre. On comparing the four phosphatic fer
tilizers, it will be seen that the difference between the averages of the 
acid phosphate (2), floats (6), and reduced phosphate (8), was less 
than 1 bushel of grain per acre. The average probable error was 
±1.33 bushels per acre. The basic slag shows the smallest average 
of the four, the reduced phosphate the largest. Its average yield, 
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however, exceeded that of the floats (6) by only 0.48 bushels per 
acre. On comparing (2) with (8), and (4).with (5), it will be seen 
that m th e case of nitrate of soda and basic slag half the quantity of 
phosphoric acid was equally as efficacious as the full (theoretical) 
amount. But in the case of floats, (6) and (7), and reduced phos
phate, (8) and (9), the full amount gave the largest average returns. 

As before remarked, the season was, at all three farms, ver}r unfa
vorable throughout, and the fertilizers, in consequence, failed, not
withstanding the poverty of the soil, to give any very pronounced 
results. It has already been explained that all the experiments with 
fertilizers were undertaken without regard to the question of cost, 
and were really of the nature of soil tests. The object was to find 
out, if possible, whe ther the soil needed nitrogen, phosphoric acid, or 
potash, or all th ree, and in what form each of these could be most 
effectively applied. With these points determined, it will be an easier 
matter hereafter to ascertain what amounts of each fertilizing con
stituent can be profitably used. But, in the meantime, while attempt
ing to settle'these points, it is necessary, in order to insure the full 
action of each constituent, to apply liberal amounts of all three. For 
example, in experiments designed to t est the relative value of potash, 
or whether it is needed at all (by the given soil), it is very important 
to use amounts of nitrogen and phosphoric acid sufficiently la rge to 
render it certain that the potash will be able to produce its full effects. 
All the se are required by the plant, and must be present in the soil 
to ensure its fertility. If one be absent, the other two cannot act—a 
limited supply of any two will correspondingly limit the action of the 
third. Hence, in all our experiments with fertilizers care was taken 
to use liberal amounts, without regard to their cost, and i t was not 
expected that the applications would, except under very favorable 
circumstances, give profitable returns. 

Our opinion at the outset was that the amounts (theoretically de
termined) of nitrogen and potash used would probably prove excess
ive. We attach, therefore, comparatively little importance to the 
fact that the applications gave such unsatisfactory pecuniary returns. 
These explanatory remarks are intended to apply to the tests of all 
the other subsections. 

One point of practical value brought out by the tests of this sub
section is th at the cheaper phosphatie manures appear to have been 
equally as effective as the more expensive ones. For, it will be see n 
from Table XXII., that an application of floats costing 42 cents per 
acre gave better average returns than an application of basic slag 
costing 61 cents and an application of nitrate of soda costing 96 
cents, and was very nearlj- as efficacious as an application of reduced 
phosphate costing 68 cents per acre. 



51 

4. POTASSIC FERTILIZERS ON CORN. 

The potassic fertilizers tested were: muriate of potash, containing 
about 50 per cent, of potash ; sulphate of potash, containing about 
37 p er cent, of potash; and kainit, containing about 12 per cent, of 
potash. The potash in t he lirst cost about 5 cents per pound, in the 
second, about 6 cents per pound, and in t he third, about 5f cents per 
pound. The tests were of the same character as those of the preced
ing subsections. The amounts of the different potassic manures used 
furnished the same number of pounds of potash. The amounts of 
nitrogen and phosphoric acid were the same in e very test. 

a. Spartanburg Firm—Table XXIII. gives the averages of the 
duplicates of the six comparative tests and of t he unfertilized plats. 

TABLE XXIII. 

rotassic Fertilizers on Corn. —Spartanburg Farm. 1-20 Acre Plats. Common Variety. Checked 
5ft.x-l feet. Averages of Duplicate Plats. 

i Average yield per acre of 
Aveiage j duplicates, in grain. 

Amount of Fertilizer per Acre. 
i percent, of 

Missing 

IIills- ! Bushels. 

. . .  .  A c t u a l  Missing | yie,(i Corrected 
yield. 

Bushels. 

(1) 

Unfertilized (9 plats).. 

(2) 

Muriate of potash 100 lbs. 
Acid phosphate 1110 lbs. 
Nitrate of soda 240 lbs. 

(3) 

Muriate of potash 50 ]j)H- 1 
Acid phosphate 120 lbs. -
Nitrate of soda 240 lbs. i 

(4) 

Kainit 400 lbs. ) [ 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. ) 1 

(5) 

Kainit 200 lbs. ) 
Acid phosphate 120 lbs. V 
Nitrate of soda 240 lbs. ) 

(«) 

Sulphate of potash 130 lbs.") 
Acid phosphate 120 10s. r 
Nitrate of soda 240 lis-, j 

(7) 

Sulphate of potash 05 lbs. 
Acid phosphate , 120 lbs. 
Nitrate of soda 240 lbs. 

0.47 

4.28 

0.92 

7.30 

10.52 

10.87 

11.25 



It is clear that all th e applications gave, when the probable error, 
±0.91 bushels, is allowed for, very meagre returns. The largest 
increase, in (6 ) and (7), amounted to only 4£ bushel s per acre. The 
full dressings of the three potassic manures gave very nearly the 
same average yields. The sulphate of potash (6) gave 0.73 bushels 
more than the kainit, and 1.25 bushels more than the muriate of pot
ash. 

It will be noticed, next, that 200 lbs. of kainit (5) gave almost 
exactly the same yield as 400 lbs. (4), and 65 lbs. of sulphate of pot
ash (7) exactly the same as 130 lbs. (6). In the muriate, 50 lbs. (3) 
apparently proved inferior to the full amount, 100 lbs. (2). But the 
probable error must be considered, as well a s the results of the tests 
of subdivision 1, where largely increasing the amount of muriate was 
without effect upon the yield. The slight inferiority must, therefore, 
he regarded as exceptional, and as probably due to other causes than 
the reduction of the supply of potash. 

It appears, to sum up, that potassic manures gave, at this farm, 
very unsatisfactory results ; that the sulphate was slightly the best 
of the three kinds tested ; and that half doses of potash answered just 
as well as t he full. 

h. Columbia Farm.—The tests were exactly the same as those at 
Spartanburg. 
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TABLE XXIV. 

Potassic Fertilizers on Corn.—Columbia Farm. 1-20 Acre Flats. Raffield Corn. Checked 5 Ft. x 3 Ft. 
3 Inches. Averages of Duplicate Plats. 

Average yield per acre of 
Percentage duplicates ill grain. 

Amount of Fertilizer Per Acre. of Missing 
Actual yield. Corrected. 

Hills. yield. 
lluslicls. Dusliels. 

Unfertilized (6 plats).. 

1} 

(D 

(2) 

Muriafeof potash 100 lbs. 
Acid phosphate 120 lbs. 
Nitiato of soda 240 lbs. 

(3) 

Muriate of potash SO lbs. 1 
Acid phosphate 120 lbs. > 
Nitrate of soda 240 lbs. j 

(4) 
Kainit 400 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

(5) 

Kainit 200 lbs.") 
Acid phosphate 120 lbs. s 
Nitrate of soda 240 lbs.) 

(6) 

Sulphate of potash-
Acid phosphate 
Nitrate of soda 

..130 lbs.) 
.120 lbs. V 
.240 lbs. \ 

(7) 

Sulphate of potash 65 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

17.53 

14.07 

It is plain that the several applications of potassic fertilizers gave 
better returns than at Spartanburg. The increase, as compared with 
(1), varied from a bout 3 bushels (2) to 8 bushels (6) per acre. The 
differences were also much more pronounced, the sulphate giving 3.00 
bushels more than the kainit, and 5.16 bushels more than the muriate. 
But here, again, the half dressing gave in every case, w hen the prob
able error, ±1.68 bushels, is allowed for, equally as good results as 
the full. 

It would seem to follow, that at this Farm the potassic fertilizers 
were of some benefit to the crop ; that the sulphate gave better re
sults than the kainit, and the kainit in turn, as at Spartanburg, better 
results than the muriate; and that a reduction of 50 per cent, in the 

5 
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potash, as compared with the full (the oretical) amount, did not injuri
ously affect the yield. 

c. Darlington Farm.—The tests were the same as those at the other 
Farms. 

TABLE xxv. 
Potassic Fertilizers on Com.—Darlington Farm. Flats 1-20 acre each. Checked fi feet by 3 feet. 

Common Variety. Averages of duplicate plats. 

Average Average yield per acre of 
! duplicates, in grain. 

Amount of Fertilizer per Aore. 
Missing 

Hills. 

(1)  

Unfertilized, 10 plats 

(2) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

(3) 

Muriate of potash 50 lbs. ^ 
Acid phosphate 120 lbs. 
Nitrate of 6oda 240 lbs. j 

(4) 

Kainit 4(H) lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

(5) 

Kainit 200 lbs. 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. 

(8) 

Sulphate of potash 130 lbs. "1 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. j 

(7) 

Sulphate of potash 65 lbs. ~| 
Acid phosphate 120 lbs. ; 
Nitrate of soda 240 lbs. ) 

Actual yield. I 

Bushels. 

7.28 

Corrected 
yield. 

Bushels. 

7.51 

While the applications gave still better results than at the Colum
bia Farm, the increase amounting to from 5 bushels (4) to 82 bushels 
(6) per acre, their differences were not quite as marked. The sul
phate (6) maintained its superiority, giving 1.(51 bushels more than 
the muriate. At this Farm, for the first time, the muriate proved 
superior to the kainit, giving 1.93 more bushels per acre. Here, 
again, half amounts of the potassic fertilizers gave, when due allow
ance is made for the probable error, ±1.39 bushels per acre, as good 
results as the full. 
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The results of the tests go to show that potassic fertilizers were of 
some value to the crop—that the sulphate was the most effective of 
the three kinds used, and that heavy applications of potash were not 
required. 

d. Averages of the three Farms.—The averages of all the tests made 
at the three Farms are given in the following table. 

TABLE XXVI. 

Potassic Fertilizers on Corn. — Averages of Spartanburg, Columbia, and Darlington Tests. 

Amount of Fertiliser per Acre. 

I Average yield per acre of 
Average | duplicates, in grain. 

per cent, of 

(1) 

Unfertilized . 

(2) 

Muriate of potash 100 lbs. ) 
Acid phosphate 120 lbs. > 
Nitrate of soda _..240 lbs. j 

(3) 

Muriate of potash 50 lbs. 1 
Acid phosphate 120 lbs. > 
Nitrate of soda 240 lbs. j 

(*) 

Kainit 400 lbs. 1 
Acid phosphate 120 lbs. 
Nitrate of soda 240 lbs. | 

(5) 

Kainit 200 lbs. 1 
Acid phosphate ; _ 120 lbs. V 
Nitrate of soda 240 lbs. j 

(6) 

Sulphate of potash 130 lbs.") 
Acid phosphate 120 lbs. > 
Nitrate of soda 240 lbs. 1 

(7) 

Sulphate of potash 65 lbs. "| 
Acid phosphate 120 lbs. v 
Nitrate of soda 240 lbs. ) 

17.50 

16.72 

These averages c onfirm, in the main, the results reached separately 
at each Farm. For, first, the applications show, as compared with 
the averages of all the unfertilized plats, small average gains, ranging 
from 4.38 bushels to 7.01 bushels p er acre. 2nd. The sulphate gave 
the best r esults of the three potassic manures. Its average exceeded 
the average of the kainit by 2.45 bushels per acre, and that of the 
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muriate by 2.63 bushels. The kainit and muriate gave practically 
the same average. The muriate in (2) cost $2.40 pe r acre, the sul
phate in (6) $2.80 per acre, and the kainit in (4) $3.00 per acre. 3rd. 
Light applications of potash gave, making due allowance for the 
probable error, ±1.33 bushels per acre, just as good results as heavy 
ones. 

In summing up the results of the tests, attention must be directed 
to what was said at the end of the preceding subsection as to the 
exceedingly unfavorable character of the season at all three farms. 
Due consideration must be given to this fact. The results show that 
on the soils of our three farms, potassic fertilizers, while of some 
benefit to the corn crop, were uniformly unprofitable. If these soils 
called lo r potash at all, it was only in comparatively small amounts. 
The potash in the sulphate, notwithstanding its higher price, gave 
the best (pecuniary) returns. 

5. MODES OF APPLYING FERTILIZERS ON CORN. 

The following experiments were undertaken for the purpose of 
securing data bearing upon the question of the best method of apply
ing manures. It appears to be the general belief in our section of 
the country, that manures for hoed crops will give better results 
when applied in the drill o r hill than when spread broadcast, more 
especially where only limited quantities are used. As all the plats 
devoted to experiments in corn culture were, at each of the three 
farms, situated in the same piece of land, it is unnecessary to add 
anything to what has already been stated concerning the character 
and condition of the soil, &c., under preceding heads. 

a. Spartanburg Farm.—The details of the tests are given in Table 
XXVII. 
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TABLE XXVII. 

Modes of Applying Fertilizers on Corn.— Spartanburg Farm. 1-20 Acre Plats. Checked 5 ft. x 4 ft. 
Common Variety. Average of Duplicate Plats. 

Mode of Application. 

Average 

Per Cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicatet in grain. 

Actual yield. 

Bushels. 

0) 
Muriate of potash 801bs.~| 
Acid phosphate 20 lbs. -In hill 
Cottonseed meal 500 lbs. J 

(2) 

Same amount of same fertilizers as (1) Broadcast. 

(3) 

Muriate of potash 00 lbs. "1 
Acid phosphate 05 lbs. J-In hill 
Cotton seed meal 280 lbs. ) 

(*) 

Same amount of fertilizers as (3) Broadcast. 

1.42 

1.90 

4.28 

Corrected 
yield. 

Bushels. 

11.15 

10.72 

Tn (1) and (2) the full (theoretical) amounts of nitrogen, phosphoric 
acid, and potash were applied, the first in the form of cotton seed 
meal; in (3) and (4) the nitrogen was reduced one-half, the other two 
constituents remaining the same. On comparing (1) and (2), it is 
seen a t a glance that the two methods gave almost exactly the same 
results—that the manures were as effective when spread broadcast 
as when applied in the hill. And in (3) and (4), where the applica
tion was lighter, broadcasting, when allowance is made for the proba
ble error (±0.91 bushels), gave about as good returns as the other 
method. 

b. Columbia Farm.—The tests were exact duplicates of those at 
Spartanburg. 
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TABLK X XVIII. 

Modes of Applying Fertilizers on Corn.—Columbia Farm. 1-20 Acre Plats. Checked 5 ft. x 4 ft. 
Common Variety. Av» rages of Duplicate Plats. 

Mode of Application. 

Average 

Per Cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

Actual yield. 

Bushels. 

Corrected 
yield. 

Bushels. 

(1) 

Muriate of potash 80 lbs. 1 
Acid phosphate 20 lbs. In hill 9.26 
Cotton seed meal 500 lbs. ) 

(2) 

Same amount of same fertilizers as (1) Broadcast., 10.00 

(3) 

Muriate of potash 90 lbs. | 
Acid phosphate 65 lbs. tin hill 
Cotton seed meal 280 lbs. j 

(4) 

Same amount of same fertilizers as (3) Broadcast. 

23.14 | 24.43 

22.94 

The probable error was ±1.68 bushels per acre. The difference 
between (1) and (2) was only 0.90 bushels; between (3) and (4), 1.49 
bushels. In both cases the difference was less than the probable 
error. It follows, therefore, that both h eavy and moderate amounts 
of the fertilizers were as effective when applied broadcast as when 
drilled in at the time of planting. 

c. Darlington Farm.—The tests were the same as at the other farms. 
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TABLE XXIX. 

Modes of Applying Fertilizers on Corn.—Darlington Farm. 1-20 acre plats. Common Variety. 
Checked <i fe et by 3 feet. Averages of duplicate plats. 

Mode of Application. 

Average 

i P er Cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

(1) 

Muriate of potash 80 lbs. 1 
Acid phosphate 20 lbs. >Iu hill 
Cotton seed meal 560 lbs. J 

(2) 

Same amount of same fertilizers as (1) Broadcast. 

(3) 

Muriate of potash 90 lbs. 1 
Acid phosphate 6f> lbs . sin hill 
CoTton seed meal 280 lbs. j 

w 
Same amount of same fertilizers as (3) Broadcast. 

Actual yield. 

Bushels. 

13.46 

13.39 

13.75 

Corrected 
yield. 

Bushels. 

13.73 

There was practically no difference between the returns of (1) and 
(2), nor between those of (3) and (4), when the probable error, 
±1.39 bushels per acre, is allowed for. Here, again, the broadcast 
method fully held i ts own. 

d. Averages of the three Farms.—It should be remembered that-
every average in the following table, as in similar preceding tables, 
represents the results of six tests, two at each farm. 
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TABLE XXX. 

Modes of Applying Fertilizers on Corn.— Averages of Spartanburg, Columbia, and Darlington Tests. 

Modes of Application. 

Average 

per cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

A c t u a l  
yield. 

0) 
Muriate of potash 80 lbs.") 
Acid phosphate 20 lbs. Vin hill 
Cotton seed meal 560 lbs. j 

(2) 

Same amount of same fertilizers as (1) broadcast. 

(3) 

Muriate of potash 90 lbs.") 
Acid phosphate 65 lbs. Vin hill 
Cotton seed meal 280 lbs. j 

(4) 
Same amount of same fertilizers as (3) broadcast.. 

14.64 

4.03 15.28 

Corrected 
yield. 

Bushels. 

16.36 

15.79 

15.97 

15.45 

There is surprising agreement between the averages of (1) and (2), 
and (3) and (4). The first two differed from each other by only 0.57 
bushels per acre, the second two by only 0.54 bushels per acre. The 
average of the probable errors was ±1.33 bushels per acre. It is 
very clear, from such figures as these, that there was no difference 
whatever in the results of the two methods of applying manures— 
that for moderate as well as heavy amounts of fertilizers the one was 
equally as effective as the other. But these tests are far from con-
elusive—they may give widely different results in a better season. 
For last year, as appears from a careful examination of all the experi
ments, an insufficiency of moisture, at a critical period of growth, 
seriously interfered with the action of the fertilizers. 

6. MODE£ OF PLANTING CORN. 

It is an open question with our farmers whether it is better to plant 
corn or cotton in the drill or in the check or hill. On the one side, 
it is claimed that a good s tand is more easily secured by planting in 
the drill, that less ploughing is required and very little more hoe 
work. For in very clean land the hoe is scarcely called for, and in 
foul la nd i t is just as necessary in t he one method of planting as in 
the other. It is asserted, on the other side, that checked corn can be 
more thoroughly and cheaply worked than drilled corn, as the hoe 
ft-.an be dispensed with, and that it is not a difficult matter to secure a 
good stand. 
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The following experiements bear upon this question. All th e plats 
(at all three farms) were manured alike, receiving an application of 
280 lbs. cotton seed meal, 65 lbs. acid ph osphate, and 90 lbs. muriate 
of potash : 

a. Spartanburg Farm.—In 5 pairs of plats the corn was planted in 
checks at distances varying from 5 ft. x 3 ft. to 6 ft. x 3 ft.; in 3 pairs 
it was drilled in r ows from 5 ft. to 6 ft. apart. The details are given 
in Table XXXI. 

TABLE XXXI. 

Modes of Planting Corn.—Spartanburg Farm. 1—20 aero plats. Common Variety. Averages of 
duplicate plats. 

Mode of Planting. 

Average 

Per Cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

Actual yield. 

Bushels. 

Corrected 

yiold. 
Bushels. 

Checked, 5 feet by 11 feet. 

Checked, 6 feet by 3% feet 

Chocked, 5% feet by 3 feet 

Checked, 6 feet by 3 feet 

Checked, 5 feet by 4 feet 

Drilled, rows 5 feet apart.. 

Drilled, rows feet apart-

Drilled, rows G feet apart.. 

2.07 

3.63 

3.03 

2.45 

1.90 

0.00 

0.00 

0.00 

10.07 

9.46 

9.90 

8.76 

10.85 

10.50 

10.64 

8.57 

10.28 

9.82 

10.21 

8.98 

11.05 

10.50 

10.64 

8.57 

It is evident from the figures of the table that the difference be
tween the results of the two methods was very slight—with proper 
allowance for probable error (± 0.91 bus. per acre) it disappears alto
gether. For example, the corn checked 5 ft. x 3 ft. gave 10.28 bus. 
per acre; drilled in rows 5 ft. apart it gave 10.50 bus., a difference of 
only 0.22 bus. In checks 5£ ft. x 3 ft. the yield was 10.21 bus., in 
rows 5J ft. apart, it was 10.64 bus., a difference of only 0.43 bus. In 
checks 6 ft. x 3 ft. the yield was 8.98 bus., in r ows 6 ft. apart it was 
8.57 bus., a difference of only 0.41 bus. In two out of the three trials the 
apparent difference was in favor of the drilled. It will be also noticed 
that in each method varying the distances produced very little effect 
upon the crop. In the cheeked, 5 ft. x 3 ft., 5 ft. x 3-1 ft., and 5 J ft. 
x 3 ft., gave practically the same results, and in the drilled, rows 5 ft. 
apart and 5£ ft. apart gave almost exactly the same yields. It might 
appear at first glance that increasing the distance to 6 ft. lessened the 
yield both in t he chocked and drilled plats. But a comparison of the 
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averages of the plats checked 5 ft. x 4 ft. with those of the ones 
checked 6 ft. x 3 ft., shows very clearly that the slight inferiority of 
the yield of the latter, and of those of the drilled plats with rows 6 
ft. apart, was not due to the increased distance, but to some slight 
irregularity, or in other words, to the probable error involved in this 
plan of experimentation. 

b. Columbia Farm.—The tests were the same as those at Spartan
burg, except that in the checked plats the distance one way was 3 ft. 
3 in. instead of 3 ft., and that two sets were omitted, those checked 
5 ft. x 33 f t. and 5 ft. x 4. ft. 

TABLE XXXIT. 

Modes of Planting Corn.—Columbia Farm. 1-20 Acre Bints. Ilaffield Corn. Averages of 
Duplicate Plats. 

Average yield per acre of 
Percentage duplicates, in grain. 

'of 
Modes of Planting. 

Missing 
Corrected 

Missing yield. yield. 

Hills. Bushels. Bushels. 

5.18 23.14 24.43 

Checked, 5% feet by 3 feet 3 inches 16.25 17.14 20.39 

Cheeked, 6 feet by 3 feet 3 inches 10.45 17.57 19.03 

Drilled, rows 5 feet apart 0.00 26.53 26.33 

Drilled, rows 5gJ feet apart 0.00 21.46 21.46 

Drilled, rows 6 feet apart 0.00 24.89 24.89 

Where the rows were 5 ft. and 53 ft. apart, the differences between 
the results of the checked (3 ft. 3 in. the other way) and the drilled 
plats did not, in either case, exceed the probable error, ±_- 1.68 bus. 
per acre. Where the distance between the rows was increased to 6 ft., 
the drilled, after allowing for probable error, gave slightly better re
sults than the checked. In all th ree comparative tests drilling gave, 
apparently, the better results. In each method rows 5 ft. apart gave 
better results than 6 ft. apart. In the checked plats there was prac
tically no difference between the 53 ft. and 6 ft. rows, the advantage 
if anything lying with the latter; but in the drilled the 6 ft. gave 
better results than the 53 ft. The differences, however, are too slight 
to justify any conclusions as to the relative advantages of close and 
wide planting. 

c. Darlington Farm.—The tests were the same as at Spartanburg. 
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Modes of Planting Corn.— Darlington Farm. 1-20 Acre Plats. Common Vari ety. Averages of 
Duplicate Plats. 

Average ' Average yield per acre of 
duplicates, in grain. 

Modes of Planting. 
Per Cent, of 

| Missing | Actual yield.; 

Hills. Bushels. 

Checked, 5 feet by 3 feet : 1.72 j 12.04 

Checked, 5 feet by 3% feet 1.61 11.39 

Checked, 5 feet by 4 feet 4.12 11.14 

Checked, 5% feet by 3 feet 1.89 13.00 

Checked, 6 feet by 3 feet j 5.00 11.86 

Drilled, rows 5 feet apart 6.25 

Drilled, rows feet apart 8.10 

Drilled, 6 feet apart \ 9.50 

Corrected 
yield. 

Bushels. 

12.94 

11.61 

11.57 

13.26 

12.42 

6.25 

8.10 

9.60 

On comparing the checked plats with the drilled, it is evident that 
with every allowance for the probable error, ±1.39 bushels, the for
mer gave uniformly better results. The difference in favor of check
ing amounted in t he case of the 5 ft. rows to 0.95 bushels per acre, 
and in both other cases (5} ft. and 6 ft. rows) it was somewhat 
greater than the probable error. 

In the checked plats the different distances gave practically the 
same results, for in no case did the difference exceed the probable 
error. For example, the difference bet ween the results of 5 ft. x 3 ft., 
and 6 ft. x 3 ft., was only 0.52 bushels per acre. In the drilled plats, 
however, increasing the distance between the rows appears to have 
been of some slight benefit to the crop. Here, again, the results do 
not warrant general conclusions. 

d. Averages of the three Farms.—Only the averages of the experi
ments made at all three farms are included in the following table : 
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TABLE XXXIV. 

Modes of Planting Corn.—Averages of Spartanburg, Columbia, and Darlington Farms. 

Modes of Planting 

Average 

Per Cent, of 

Missing 

Hills 

Average yield per acre of 
duplicates, in grain. 

Actual yield. 

Bushels. 

Checked, 5 feet by 3 feet .. 

Checked, 534 feet by 3 feet .. 

Checked, 6 feet by 3 feet .. 

Drilled, rows 5 feet apart., 

Drilled, rows 5J4 feet apart. 

Drilled, rows 6 feet apart 

2.99 

7.06 

5.97 

15.28 

13.34 

12.73 

14.42 

13.40 

14.32 

Corrected 
yield. 

Bushels. 

15.88 

14.64 

13.48 

14.42 

13.40 

14.32 

The close agreement in all the averages is very striking. In not a 
single instance does the difference exceed the probable error, ± 1-33. 
For in comparing, first, the general averages of the checked plats 
with those of the drilled, it will be seen that with the rows 5 ft. apart 
the checked gave 1.40 bushels more per acre than the drilled, and 
with the rows 5£ ft, apart, 1.22 bushels more; but that with 6 ft. rows 
the drilled gave 0.84 bushels more than the checked. The average 
of the checked aver ages is 14.66 bushels per acre, of the drilled 14.05 
bushels. On comparing, next, the effect of increasing the distances 
between the rows we find in the case of t he drilled plats that those 
with rows 5 ft. and 6 ft. apart gave almost exactly the same results 
(14.42 bushels and 14.32 bushels), and that the difference between 
their general averages and that of the plats with rows 51 ft. apart 
was onty about 1 bushel per acre. Again, in the checked plats, 5 ft. 
x 3 ft. averaged only 1.26 bushels more than 51 ft. x 3 ft., and the 
latter only 1.14 bushels more than 6 ft. x 3 ft. At Columbia it will 
be no ticed that the rows were 3 ft. 3 in. one way, instead of 3 ft., as 
at the other farms, but in estimating the general averages this slight 
difference was not considered. 

It is clear from the figures of the four tables of this subsection 
that the different methods of planting gave, last year, practically the 
same results. The checked plats, however, were cultivated more 
economically than the drilled. 

7. MODES OF CULTIVATING CORN. 

A few experiments were undertaken at each farm for the purpose 
of testing 1st, the advantage of subsoiling the seed furrow before 
planting; 2nd, the comparative effects of d eep and shallow cultiva
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tion ; and, 3d, the value of thorough cultivation. All the plats 
received t he same dressings of the same fertilizers. The applications 
were the same as in subsection 6. All the plats were, like those of 
the preceding subsections, t horoughly prepared and planted in good 
time, and all we re well worked, except the duplicates of one test. 

a. Spartanburg Farm.—In two plats, (1), the cultivation given was 
shallow, in two, (3), it was deep; in two. (2), the seed furrow was 
subsoiled before planting, and two, (4), were shallowly cultivated 
like (1), but only half the number of times. The results of the tests 
are set forth in Table XXXV. 

TABLE XXXV. 

Modes of Cultivating Corn.—Spartanburg Farm. 1-20 Acre Plata. Common Variety. Checked 
5 ft. x 4 ft. Averages of Duplicate Plats. 

Kind of Cultivation Givon. 

Average 

per cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

Ac tua 1 
yield. 

Bushels. 

Corrected 
yield. 

(1) 

Ordinary cultivation 

(2) 

Furrow subsoiled before planting . 

(3) 

Deep cultivation at each working. 

(4) 

Only half number of workings.... 

2.38 

1.42 

9.75 

11.05 

15.21 

On comparing (2) with (1) it appears that at this farm subsoiling 
the seed furrow was, apparently, of some benefit to the crop. The dif
ference between the two amounted to 3.75 bushels—while the proba
ble error was only ± 0.91 bushels. Contrary to the general opinion, 
deep cultivation in ( 3) gave better results than shallow in 11)—the 
difference being 4.16 bushels. Both (1) and (3), of course, received 
the same number of workings. The two plats of (4) were only 
worked half as often as those of (1), and yet the difference between 
their average yields was merely 1.20 bus hels per acre. 

b. Columbia Farm.—The tests were tho same as at Spartanburg. 
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TABLE XXXVI. 
Modes of Cultivating Corn. —Columbia Farm. 1-20 acre plats. Raffleld Com. Checked 5 feet by 

3 feet 3 inches. Averages of duplicate plats. 

Kind of Cultivation Given. 

0) 
Ordinary cultivation 

(2) 

Furrow sub-soiled before planting.. 

(S) 

Deep cultivation at each working.. 

(4) 

Only half number of workings 

| Average yield per acre of 
Percentage duplicates, in grain. 

of missing 

hills. I 
Actual yield, 

i Bushels. | 

Corrected 
yield. 

Bushels. 

5.18 ! 23.14 

20.78 22.85 

23.43 I 25.77 

IIere .it is evident that the differences between the results of the dif
ferent modes of treatment were exceedingly slight. The probable 
error, it will be remembered, was ± 1.68 bushels per acre. Subsoil-
ing produced no effect, deep cultivation gave equally as good results 
as shallow, and imperfect cultivation exactly the same as thor
ough. 

c. Darlington Farm.—The tests were the same as at the other farms. 

TABLE XXXVII. 

Modes of Cultivating Corn.--Darlington Farm. 1-20 Acre Plats. Checked 0 ft. x 3 ft. Common 
Variety. Averages of Duplicate Plats. 

Average 
Average yield per acre of 

duplicates, in grain. 

Kind of Cultivation. 
per cent., of 

Missing 
A c t u a l  

yield. 
Corrected 

yield. 

Hills. Bushels. Bushels. 

(1) 
Ordinary cultivation 

(2) 

Furrow snbsoiled before planting ... 

(3) 

Deep cultivation at every working 

(4) 

Only half number of workings 

9.82 
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The results were the same as at Columbia—the different methods 
of treatment were without effect upon the crop. For the slight appa
rent inferiority of the results of (2), (3), and (4), as compared with 
(1), is in eac h case less than the probable error, ± 1.39 bush els per 
acre. 

d. Averages of the three Farms.—The general averages of all the 
tests are given in Table XXXVIII. 

TABLE XXXVIIT. 

Modes of Cultivating Corn. —Averages of Spartanburg, Columbia, and Darlington Farms. 

Kind of Cultivation Given. 

Average 

Per Cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

Actual yield. 

Bushels. 

(D 
Ordinary cultivation 

(2) 

Furrow subsoiled before planting. 

(3) 

Deep cultivation at each working.. 

(4) 

Only half number of wo'kings ... 

4.27 

Corrected 
yield. 

Bushels. 

15.96 

Here, again, there is surprising agreement in t he general averages. 
The probable error was ± 1.33 bushels per acre. The greatest dif
ference between (1) and any one of the other three tests only 
amounted to 1.06 bushels per acre. It is very clear that all four 
methods of treatment gave, practically, the same results. Such 
results should, however, be considered exceptional ; for they are, in 
part at least, attributable to the poor condition of the soil and the 
very unfavorable character of the season. Thorough tillage will, in 
the long run, give the best returns. 

8. VARIETIES OF CORN. 

Comparative tests of a few varieties of corn were made at the dif
ferent farms. We have at the South a multitude of so-called va rieties 
of corn, but very few that possess well marked and fixed c haracteris
tics. For it is a common practice here, as elsewhere, for a farmer 
who has carefully selected his seed fo r two or three years to dub it 
his "prolific" or "improved." The same variety is, consequently, 
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often cultivated in several neighborhoods under many different names. 
Every effort to improve seed corn by judicious selection cannot be 
too highly commended, the only thing to be regretted is the unneces
sary multiplication of names. Our experiment stations, when they 
have fully perfected their organization, cannot address themselves to 
a more promising line of work than the attempt to reduce the chaos 
of varieties to something like order by the determination of syno
nymies, and the adoption of some common system of nomenclature and 
distinguishing characters for the recognized varieties. 

The plats all r eceived the same treatment as regards preparation, 
manuring, and cultivation. The manures were the same in kind and 
amount as those of subsections 6 and 7. 

a. Spartanburg Farm.—Duplicate tests were made of four varieties. 
The results are given in Table XXXIX: 

TABLE XXXIX. 

Varieties of Com.— Spartanburg Farm. 1-20 acre plats. Checked 5 ft. x 4 ft. Averages of duplicate 
plats. 

Average yield per acre of 
Average duplicates, in grain. 

/ per cent, of 
Varieties. 

Missing 
A c t u a l  Corrected 

Missing yield. yield. 

Hills. Bushels. Bushels. 

1.42 16.21 16.46 

0.47 12.57 12.63 

0 05 12.33 12.45 

2.85 10.75 11.06 

The varieties tested were procured in the neighborhood. The "com
mon" was the unimproved seed in general use, the Minter's came 
from Union County, and the Miles from the neighborhood. The Dent 
was the ordinary yellow Dent. The Minter's gave 5.40 bus. more 
than the common. Even with due allowance for probable error (± 
0.91 bus.), the difference in its favor is considerable. The yellow Dent 
and Miles gave but little better yields than the common. 

b. Columbia Farm.—Sixteen varieties were tested at this farm. The 
tests of the varieties marked with an asterisk in t he following table 
were not duplicated: 
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TABLE XL. 

Varieties of Com.—Columbia Farm. 1-20 acre plate. Checked 5 feet by 3 feet 3 inches. Averages 
of duplicate plats. 

Average yield per acre of 
Percentage duplicates, in grain. 

"Varieties. of missing 
Actual yield. Corrected 

hills. yield. 
Bushels. Bushels. 

5.18 23.14 24.43 

12.64 18.14 20.70. 

Minter's Prolific 4.41 22.43 23.44, 

Hier's 7.31 20.57 22.16. 

Big Tennessee 7.90 17.42 18.79 

15.54 21.14 25.64 

20.73 14.78 18.73 

2.96 21.21 21.83 

6.30 20.96 22.30 

11.85 13.57* 15.14* 

C. C. Mammoth 42.22 7.14* 12.52* 

Golden Beauty 18.51 15.43* 18.03* 

Champion White Pearl (Suffern) 12.59 15.71* 17.97* 

3.70 10.85* 17.47* 

Champion Early White Pearl (U. S. Agricultural Department).... 26.67 13.57* 18.54* 

New Hickory King 11.85 15.71* 17.82* 

29.63 15.71* 22.32* 

Parish White Dent 17.78 21.00* 25.54* 

The yield of the single plats are not comparable with the averages 
of the duplicate tests. Hence, the two sets must he considered 
separately. Taking up first, the averages of the duplicates (the first 
nine in the table), it appeal's that the Bullock gave the largest aver
age yield and the Snow Flake the smallest. The difference between 
them amounted to 6.91 bus. per acre. The Bullock, Haffield, Minter's 
Prolific, Sanders', and Hier's gave (allowing for probable error, ± 1.68 
bus.) very nearly the same results. In not a single test was the 
superiority of any variety veiy pronounced. Examining, next, the 
single tests (last nine in table), we find that all except three gave very 
nearly the same results. The ,C. C. Mammoth gave a considerably 
lower yield, and the Learning and Parish White Lent, decidedly 
higher yields than the others. But little value, however, attaches to 
the results of single tests. 

The Minter's Prolific is claimed to be only a more carefully selected 
6 



70 

strain of the Minter. Both are said to have originated in Union 
County. The Hier's corn was furnished by Mr. Hier of Barnwell 
County, who has been carefully improving his seed for years. The 
Conscience corn is a Texan variety grown by Jeff. Wellborn, the Raf-
field and Sanders' originated in Sumter County, the Big Tennessee 
was furnished by J. I). Shannon, Goodlettsville, Tennessee, and the 
Golden Dent, Bullock, Snow Flake, and Shoe Peg were purchased in 
the home market. The C. C. Mammoth, Golden Beauty, New Hickory 
King, Learning, and Champion White Pearl were Western varieties, 
furnished by J. C. Suffern, of Voorhies, 111. A small package of 
Champion White Pearl was also sent from Washington (U. S. Agl. 
Dept.). It will be noticed that it gave almost exactl}' the same yield 
as the Western grown seed of the same variety. The Parish White 
Dent came from U. S. Agl. Dept. 

c. Darlington Farm.—Only two varieties were tested at this farm: 

TABLE XL I. 

Varieties of Corn.—Darlington Farm. Plats 1-20 acre each. Checked 6 ft. x 3 ft. Averages of 
Duplicate Plats. 

Varieties. 

Average 

per cent, of 

Missing 

Hills. 

Average yield per acre of 
duplicates, in grain. 

Varieties. 

Average 

per cent, of 

Missing 

Hills. 

A c t u a l  
yield. 

Bushels. 

Corrected 
yield. 

Bushels. 

1.25 

1.25 

9.50 

10.75 

9.62 

11.27 

1.25 

1.25 

9.50 

10.75 

9.62 

11.27 

1.25 

1.25 

9.50 

10.75 

9.62 

11.27 

The Williamson, an excellent strain, established and improved by 
Col. B. F. Williamson of Darlington, gave better results than the 
Early White Prolific, a variety furnished by U. S. Agl. Dept. 

No variety was tested at all three farms. Hence, no table of aver
ages can be given. 

9. ROTATIONS FOR CORN. 

The two natural agencies most active in the work of destroying 
the fertility of Southern soils are our heavy rains and scorching suns. 
Our corn and cotton fields lie naked all winter; in t he spring they 
are shallowly broken up and again prepared for the same crops. The 
rain, descending upon these from time to time throughout the winter 
and spring, leaches out and carries away their most valuable con
stituents. The sun rapidly oxidizes and consumes the organic mat
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ter or humus of the soil. This humus is a cheap and readily avail
able source of nitrogen, the most costly constituent of fertilizers, and 
it greatly improves the physical properties of the soil, especially its 
power of withstanding drought. Its conservation, therefore, is an 
important matter. This is, perhaps, best effected by rotations in 
which protecting crops for the winter and green crops for keep
ing up the supply of organic matter are employed. For the protect
ing crop we used oats, sowed early in the fall, and for the green 
crop, to be ploughed under, peas. At all three farms the following 
rotations were tried : Unfertilized plats in corn every year, to serve 
as standards of comparison. 1st. Corn every year, unfertilized, 
peas sowed at last working; oats in the fall, to be turned under for 
corn in the spring, and the process repeated. Of course, it is not to 
be expected that land will improve under this system. The question 
really is, how much slower will the rate of exhaustion be as compared 
with that of the unfertilized and unprotected plats? 2d. Corn each 
year, with 600 lbs. of marl per acre, and peas and oats as above. The 
marl was used for the benefit of the peas, as calcareous manures act 
well on leguminous plants. It is doubtful whether this rotation will 
enable the soil to hold its own. 3d. Corn every year, with 100 lbs. muri
ate of potash and 120 lbs. acid phosphate per acre, and peas and oats 
as above. It is probable that the minerals will increase the growth 
of peas and oats, and thereby supply a considerable amount of vege
table matter to the soil. This, in turn, will economically furnish the 
nitrogen required by the corn crop. The rotation should at least 
maintain the status quo. 4th. Corn every year, with 90 lbs. m uriate 
of pota sh, 60 lbs. acid phosphate, and 280 lbs. cotton seed meal, and 
peas and oats as above. The fertilizers supply the same amounts 
of potash and phosphoric acid as in 3, and all the other tests of this 
section, and half the full (theoretical) amount of nitrogen. The in
creased green crops afforded by the application, should furnish the 
rest of the nitrogen and improve the physical, as well as the chemi
cal, properties of the soil. Other rotations were also tried at one or 
more of the farms. 

a. Spartanburg Farm.—The 8 rotations begun at this farm last year 
are fully described in Table XLIL 
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TABLE XLII. 

notations for Corn.—Spartanburg Farm. Plats 1-20 acre each. Checked 5 ft. x 4 ft. Common 
Variety. Averages of Duplicate Plats. 

Average vield per acre of 
Average duplicates, in grain. 

per cent, of 
Kind of Rotation. 

Missing Missing yield. yield. 

Hills. Bushels. Bushels. 

(1) 

Unfertilized 2.75 6.74 6.92 

(2) 

Unfertilized. Oats in Fall 2.85 8.50 8.74 

(3) 

Unfertilized. Peas at last working. Oats in Fall.... 2.86 9.09 9.27 

(b 

600 lbs. Marl. Peas at last working. Oats in Fall ... 0.00 10.92 10.92 

(5) 

Muriate of potash 00 lbs. 
.... 65 lbs. ! 0.95 13.43 13.55 Cotton seed meal 280 lbs. { 0.95 13.43 13.55 

Peas at bast working. Oats in fall J 

(6) 

Muriate of potash 
Acid phosphate 0.00 8.52 8.52 
Peas at last working. Oats in fall > 

(7) 

Plats fertilized as (5) and planted with Peas (no corn), followed by 
Oats in fall. Next year, corn, unfertilized, with. Peas at last 
working, and Oats in fall, and so on alternately. 

(8) 

Plats treated this year as (7). Next year, corn, fertilized as (6), 
with Peas at last working and Oats in fall. 

(9) 

Plats fertilized as (6), and planted with Peas (no corn), followed 
by Oats in fall. Next year, corn, unfertilized, with Peas at last 
•working and Oats in fall. 

Besides the four rotations described above, (3), (4), (5), and (6), the 
following were started at this farm : 

(2) The oats were sowed each fall in order to test the separate 
value of a protective or covering crop in winter. (7) This rotation 
should economically improve the soil. The land was dressed with 
the mineral elements and planted in peas only, followed by oats in the 
fall. This should give large amounts of vegetable matter to be turned 
under in the fall and spring, and furnish a fair supply of nitrogen 
for the following corn crops. The peas and oats planted along with 



73 

corn should reduce the wear and tear on the soil. The results will be 
looked forward to with interest. (8) It is reasonable to expect that 
this rotation will br ing up the land more rapidly than (7). All the 
three fertilizing elements (nitrogen, phosphoric acid, and potash) 
Avere applied along with the peas in order to secure larger green 
crops (peas and oats) in the fall and spring. It is a question, how
ever, whether it will he as economical as (7). (9) This rotation ought 
to effect more rapid improvement than (8). The peas received the 
same fertilizers, and the succeeding corn crop, besides the dressing of 
minerals, will hav e at its disposal the nitrogen from the green crops 
ploughed under. 

It is, of course, too soon to expect results from any of the above 
rotations, but the yield of last year (1888) enables us to answer, at 
least in part, a question often asked—'Does a growth of peas in corn 
after laying it by injure the corn ?' Comparing (1) in the above table 
with (3), where peas were planted at the last working, it will be s een 
that the latter gave the better average of the two. Referring to 
Table XV. it appears that (5) gave an average of 11.05 bushels per 
acre. (5) in th is table, with the same amount of the same fertilizers 
and peas at the last working (the oats in the fall, of course, could not 
affect the yield in any way whatever), gave an average of 13.55 bush
els. The only difference between (5) of Table XI. and (6) of this 
was the crop of peas grown along with the corn. The first averaged 
10.27 bushels per acre, the latter 8.52 bushels. In two out of the 
three cases, the difference in favor of the pea crop grown along with 
corn was 2.35 bushels and 2.50 bushels per acre respectively, in one 
the difference against it was 1.75 bushels per acre. The differences 
are very slight and barely exceed the probable error. It appears, 
then, that at this farm the pea crop was grown without injury to the 
corn. 

b. Columbia Farm.—The rotations are given in Table XLIII. 
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TABLE XLIII. 
Rotations for Corn.—Columbia Farm. Plats 1-20 aero each. Rnffield Corn. Checked 5 feet by 3 feet 

3 inches. Averages of duplicate plats. 

Kind of Rotation. 

Percentage 

of missing 

hills. 

Average yield per acre of 
duplicates, in grain. 

(1) 

Unfertilized (6 plats). 

(2) 

Unfertilized. Peas at last working. Oats in fall... 

(3) 
600 lbs. marl. Peas at last working. Oats in fall. 

(*) 

Muriate of potash 80 lbs. 1 
Acid phosphate 20 lbs. j 
Cotton seed meal 560 lbs. f 
Peas at last working J 

(5) 

Same fertilizers as (4). Peas at last working. Oats in fall 

(6) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs 
Peas at last workiug : 

0 )  
Same fertilizers as (6). Peas at last working. Oats in fall. 

(8) 

Plats unfertilized and planted with peas without corn. Next 
year corn unfertilized, peas at last workiug 

10.74 

12.96 

11.11 

;} 

9.26 

(9) 

Unfertilized. Oats in fall. Next year Peas only (no corn), un
fertilized, Oats in fall, and so on alternately, except Corn in 
1890 with Peas at last working, as well as Oats in fall 

(10) 

Muriate of potash 90 lbs. 
Acid phosphate 65 lbs. 
Cotton seed meal 280 lbs. 
Oats in fall 
Next year Peas only (no Corn), with same Fertilizers, Oats in 

fall ; 1890 Corn unfertilized, Peas at last working, Oats in fall ; 
1891 as in 1889, and so on. 

Actual yield, 

i Bushels. 

14.21 

13.43 I 15.09 

13.57 

23.96 27.01 

22.07 24.67 

17.21 

21.57 

(2) is the same rotation as (3) at Spartanburg, (3) the same as (4)? 

and (7) the same as (6). (5) differed from (5) at Spartanburg in hav
ing double the amount of nitrogen with the same amounts of phos
phoric acid and potash. This heavy dressing of fertilizers was intro
duced into the rotation in order to improve the soil as rapidly as pos
sible. (4) and (5) in this table differ only in the former having peas 
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without oats in the fall. The oats were omitted in the one for the 
purpose of testing the value of a covering crop in winter. (6) dif
fered from (7) in the same way and for the same reason. In (8) the 
object was to ascertain the effects o f alternating a crop of oats with 
corn upon the fertility of the soih—whether it would maintain or in
crease it. (9) differs from (8) in having the peas followed by oats 
every year. The larger supply of vegetable matter and the protect
ing crop ought to make this l-otation a better one for the soil. 

It will be noti ced that the corn crop falls in different years in these 
two rotations. In (10) the rotation properly begins this year (1889). 
It is a crop of peas one year, dressed with 90 lbs. muriate potash, 65 
lbs. acid phosphate, and 280 lbs. cotton seed meal, followed by oats in 
fall to be ploughed under for corn in the spring. In 1890, corn un
fertilized, with peas at last working and oats in fall. The land should 
improve rapidly under this system of cropping. 

Inquiring, next, as to the effect of growing a crop of peas along 
with the corn at this farm, it appears that the unfertilized plats with
out peas in (1) ^ave an average of 1.91 more bushels per acre than 
the unfertilized plats with peas in (2); (6) and (7) with corn and peas 
gave 1.71 bus. and 2.58 bus. less per acre respectively than (5) in 
Table XII., where the same fertilizers were used upon corn alone. 
But (5) and (6) gave respectively 3.18 bus. and 0.84 bus. more per 
acre than (5) in Table XYI., where the corn was grown alone. The 
differences are small and do not exceed the probable error. Here 
again, therefore, it appears that the pea crop was grown without 
detriment to the corn. 

c. Darlington Farm.—The rotations are given in detail in Table 
XLIY.: « 
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TABLE XLIV. 

Rotations for Corn.—Darlington Farm. 1-20 acre plats. Common va riety. Checked 6 ft. x 3 ft. 
Averages of duplicate plats. 

Kind of Rotation. 

Average . 

Per Cent, of 

Missing 

Hills. 

fl) 

Unfertilized. 

(2) 

Unfertilized. Oats in fall.. 

(3) 

Unfertilized. Peas at last working. Oats in fall 

(4) 

WK) lb s. marl. Peas at last working. Oats in fall 

(5) 

Muriate of potash 90 lbs. 
Acid phosphate 65 lbs. 
Cotton seed meal 280 lbs. 
Peas at last working. Oats in fall j 

(6) 

Muriate of potash 100 lbs. 
Acid phosphate 120 lbs. 
Peas at last working. Oats in fall 

(7) 

Plats treated this year as (5); next year corn unfertilized, peas at 
last working, oats in fall ; 1890, peas only, with same fertilizers 
as in 1888, oats in fall; thereafter as in 1889 and 1890 alter
nately 

(8) 

Plats treated this year as (5); nevt year treated as (6); 1890, peas 
only, with same fertilizers as in 1888 ; oats in fall; thereafter as 
in 1889 and 1890 alternately 

(7) 

Plats treated this year as (6); next year corn unfertilized, peas at 
last working, oats in fall ; 1890, peas only, with same fertilizers 
as in 1888, oats in fall; thereafter as in 1889 and 1890 alter
nately 

3.75 

4.58 

0.83 

Average yield per acre of 
duplicates, in grain. 

Actual yield. 

Bushels. 

7.28 

11.28 

12.00 

10.39 

11.61 

9.39 

7.60 

Corrected 
yield. 

Bushels. 

7.51 

10.61 

11.90 

7.64 

Rotations (2), (3), (4), (5), and (6) were the same as at Spartan
burg;. (7), (8), and (9) will, from this year (1889) on, be the same as 
at Spartanburg, except that the corn crop will fall in different years. 

As to the effects of t he peas upon the corn crop, a comparison of 
(1) and (3) shows that corn with peas gave 2.14 more bushels per 
acre than corn without peas. (6) and (9) gave respectively 3.05 
bushels and 0.08 bushels more than (5) in Table XIII., where the 
treatment of the corn was the same, but the pea crop was omitted 
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(5), (7), and (8), on the other hand, gave respective^ 0.08 bushels, 
.0.52 bushels, and 2.66 bushels less p er acre than (5) in Table XVII., 
where the corn was grown alone. These differences are insignificant 
and very nearly balance each other. They fall within the probable 
error. 

It appears, therefore, from the results at all three farms that the 
corn was not injured by an accompanying crop of peas. 

f 

i 
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SECTION III.—COTTON. 

This section includes tests of varieties, fertilizers in general, nitro
genous fertilizers, phosphatie fertilizers, potassic fertilizers, composts, 
modes of planting, topping, and rotations. The plats set apart for the 
tests were, at each farm, similar in character and soil to those used 
for the experiments with small g rain and corn. The tests were also 
similar in general plan to those of Sections I. and II. The manuring 
was based upon the analysis of the plant. Amounts of nitrogen, 
phosphoric acid, and potash required by a crop yielding 300 lbs. of 
lint per acre were applied. 

1.—TESTS OF VARIETIES. 

The tenth census makes mention of more than 80 varieties of cot
ton. Many new varieties have been added to the list since 1880, and 
the total number to-day is perhaps largely over one hundred. While 
there is every reason to believe that the same variety is frequently 
advertised under different names, even in the same neighborhood, it 
is very certain that the improvement of seed cotton is a subject 
largely attracting the attention of our best farmers. In order to as
sist them in this work by furnishing information for their guidance 
in the selection of promising kinds, we have, for some years past, 
been carrying on tests of a number of the different varieties adver
tised for sale in our markets. Some of these tests have been in pro
gress at the Columbia Farm since 1883. 

All the plats of this section, like those used for the corn tests, 
were 1-20 acre each, and oblong parallelograms—the length greatly 
exceeding the breadth. All were prepared, planted, and cultivated 
alike. The checking allowed us to determine accurately the missing 
hills, and make proper correction for defective stands in the manner 
already explained under a preceding head. All t he plats of this sub
section received 373 lbs. cotton seed meal, 100 lbs. acid p hosphate, and 
85 lbs. muriate of potash per acre. These fertilizers furnished half 
the amount of nitrogen, and the full amounts of phosphoric acid a nd 
potash contained in a crop yielding 300 lbs. of lint per acre. Every 
plat received exactly the same treatment throughout, except in the 
matter of seed, and every test was made in duplicate. 

a. Spartanburg Farm.—Twelve varieties were tested at this farm. 
The season was as unfavorable for cotton as it was for corn. The 
stands were not good , and the crop was injured by prolonged rains 
late in the summer. The details and results of the tests are set forth 
in Table XLV. 
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TABLE XLV. 

Varieties of Cotton.—Spartanburg Farm. Plats 1-20 aero each. Checked 4 ft. x 3 ft. Averages of 
Duplicates for 1888. 

VARIETY. 

j Seed Cotton per 
Percent.]! acre-lbs. 

of | 
Missing 
Hills, i Actual. 

Texas Wood (Miles).. 

Winter's 

Bahama 

Truitt 

Dean 

Southern Hope 

Hearing 

Crawford 

Peterkin 

Common 

Allen's Long Staple .. 

Herlong 

7.83 

10.48 

14.26 

5.30 

15.40 

11.11 

8.08 

14.99 

12.37 

12.88 

13.63 

9.34 

727 

764 

708 

770 

690 

720 

752 

603 

572 

632 

570 

552 

Cor
rected. 

787 

854 

825 

811 

812 

813 

816 

713 

649 

723 

659 

608 

Per cent. 
of 

Lint to 
Seed Cot

ton. 

37.11 

33.02 

32.75 

32.47 

30.81 

30.58 

30.2o 

33.95 

36.68 

33.20 

28.95 

29.49 

Lint per acre, 
lbs. 

Cor
rected. 

270 

255 

231 

250 

212 

220 

227 

205 

210 

210 

165 

163 

292 

282 

270 

263 

250 

248 

•247 

242 

238 

235 

191 

179 

The second column from the left gives the percentage of missing 
hills; the third, the actual yield per acre of seed co tton ; the fourth, 
the yield of seed cotton corrected on t he basis of a perfect stand ; the 
fifth, the percentage of lint to seed cotton ; t he sixth, the actual yield 
of lint; and the seventh and last, the corrected yield of lint. The 
different kinds are arranged in the table according to their relative 
yields of lint on the basis of a uniform stand. The probable error, 
determined as explained under Section I., amounted only to ±21.5 
lbs. lint per acre. When this error is allowed for, it will be seen (from 
the right-hand column) that there was no material difference between 
the yields of any of the first ten varieties. In several cases, as in 
the Dean, Southern Hope, and Hearing, and, again, in the Peterkin 
and Common, the yields were almost exactly the same. The Allen's 
Long Staple and the Herlong gave the smallest yields. The seed of 
the Texas Wood, which stands first in the table, were furnished by 
Dr. Miles, of Marion. Its average yield of lint per acre exceeded 
that of the Herlong by 113 lbs. A descriptive list of varieties will 
be given at the end of subsection. 

b. Columbia Farm.—Forty-two varieties were tested at this farm. 
The results are given in Table XLVI. 
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TABLE XLVI . 

Varieties of Cotton.— Columbia Farm. Plate 1-20 acre each. Checked 4 ft. x 2% ft. Averages of 
Duplicates for 1888. 

VARIETY. 

1 
: P er cent, 

of 
Missing 

; Hills. 

Seed Cotton per 
acre—lbs. 

Per cent. 
of 

Lint to 
Seed Cot

ton. 

Lint per acre, 
lbs. 

VARIETY. 

1 
: P er cent, 

of 
Missing 

; Hills. | Actual. Cor-
j rected. 

Per cent. 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

Texas Wood (Miles) 17.04 790 949 38.00 300 360 

Simpson 12.95 977 1,123 31.75 310 356 

Taylor 11.81 952 1,080 32.25 307 348 

Duncan's Mammoth 9.54 980 1,032 31.75 311 343 

Williamson 10.90 947 1,064 32.00 303 340 

Aller.'e Long Staple 6.59 1,0.37 1,110 30.50 316 338 

McCall 7.95 947 1,028 32.75 310 336 

Crawford 12.04 910 1,034 32.00 291 331 

Storm Proof. 11.13 912 1,028 32.00 292 329 

Cherry's Long Staple 12.27 875 996 32.78 287 326 

Ozier Silk 8.18 912 993 32.80 279 325 

l'eterkin 10.91 765 858 37.50 286 321 

Common 8.18 925 1,007 31.50 291 317 

Griffin 5.23 927 977 32.00 297 312 

Winter's 10.40 845 948 32.75 276 310 

Excelsior 7.04 912 975 31.75 290 309 

New Texas 7.27 900 972 31.50 283 306 

Thomas 7.50 877 947 32.25 283 305 

Eureka 10.00 892 994 30.75 274 305 

Maxey's Texas 7.27 905 976 30.50 276 298 

Crossland 11.82 757 859 34.50 261 296 

Southern Hope 9.54 870 960 30.75 267 295 

Herlong 5.91 890 926 31.50 274 292 

Mexican Burr 10.45 847 940 31.00 249 291 

Hay's China 7.04 847 912 31.75 269 289 

Drought Pi oof 7.27 840 906 31.50 265 285 

Truitt 7.72 795 865 32.75 260 283 

Mammoth Cluster 10.22 772 861 32.75 253 282 

Meyers' Texas 11.36 775 875 32.00 248 280 

Dickson's Cluster 13.86 750 868 31.50 235 273 

Hawkins 14.09 737 859 31.50 232 270 

Jones' Long Staple 14.09 730 850 31.75 232 270 

Richardson's Improved 15.22 717 846 31.50 226 266 
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TABLE X LVI.— Continued. 

Varieties of Cotton.—Columbia Farm. Plats 1-20 acre each. Checked 4 ft. x 2 pi ft. Averages of 
Duplicates for 1888. 

VARIETY. 

Per cent, 
of 

Seed Cotton per 
acre—lbs. 

Per cent, 
of 

Lint to 
Seed Cot

ton. 

Lint per acre, 
lbs. 

VARIETY. Missing 
Hills. Actual. Cor

rected. 

Per cent, 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

Jeff. Welborn 11.81 725 824 32.25 234 265 

Jones' Improved 15.00 692 816 32.50 225 265 

Cobweb 7.73 785 850 30.75 241 261 

Dickson's Improved 12.72 692 796 32.50 225 259 

Jowers' Improved 11.14 682 770 32.80 223 252 

Bearing 12.50 665 762 32.00 212 244 

Shine's Early Prolific 12.04 700 795 30.50 213 243 

Six Oaks 5.91 715 760 28.50 203 217 

Sea Island 7.27 217 234 

From a comparison of the column of "Missing Hills" it will be 
noticed that the stand was slightly better than at Spartanburg, but 
by no means perfect. The yields were also better. The probable 
error was ±27 lbs. of lint per acre. It will be noticed that here, 
again, the yields of the different varieties shade into one another by 
almost imperceptible gradations. The exact agreement in t he yields 
of a number of them is remarkable. Between the average yield of 
the Texas Wood, at the head of the list, and of the Six Oaks, at the 
bottom, there is a difference of 132 lbs. of lint per acre. The Sea 
Island was not ginned. 

c. Darlington Farm.—Sixteen varieties were tested at this farm. 
Table XL VII. gives the results. 
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TABLE XLVII. 

Varieties of Cotton.—Darlington Farm. Checked ft. x ft. Plats 1-20 acre. Averages of 
Duplicates for 1888. 

VARIETY. 

Per cent. 
of 

Missing 
Hills. 

Seed Cotton per 
acre —lbs. 

Per cent. 
of 

Lint to 
Seed Cot

ton. 

Lint per acre, 
lbs. 

VARIETY. 

Per cent. 
of 

Missing 
Hills. Actual. Cor

rected. 

Per cent. 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

Truitt 3.41 1,230 1,273 32.84 399 422 

Rogers 4.54 1,182 1,239 34.00 401 421 

Peterkin 7.66 985 1,065 38.26 377 408 

Williamson 9.09 1,030 1,135 33.16 341 376 

Crossland 11.07 827 926 39.46 321 365 

Texas Wood (Miles) 8.24 1 872 949 38.26 334 363 

Bearing 5.68 1,015 1,078 32.83 332 353 

McCall 3.12 1,007 1,037 33.75 340 350 

Chambers 7.38 I 1,007 1,087 32.23 324 350 

Mclver 10.08 i 939 1,045 32.67 307 341 

Allen's Long Staple 4.83 1,010 1,060 30.10 304 319 

Southern Hope 3.69 937 973 31.40 294 305 

M inter's 5.39 892 941 31.60 282 297 

Excelsior 3.41 845 875 33.14 280 290 

Crawford 7.38 847 914 31.54 267 288 

Jeff. Welborn 4.25 ! 
1 

822 856 32.75 269 280 

The column of percentages of missing hills shows that the stand 
was better than at either of the other farms. The yields, also, were 
much larger. The probable error amounted to ±39.7 lbs. of lint per 
acre. Here, again, the close agreement in many of the yields and 
the shading into each other, are noteworthy. The leading variety, 
the Truitt, gave 142 lbs. more lint per acre than the Jeff. Welborn, 
the last ir. the list. 

d. Averages of the Columbia and Darlington Farms.—Thirteen of the 
varieties included in t he foregoing tables were tested at both Colum
bia and Darlington. The two farms are somewhat similar in soil an d 
general condition. The averages of the tests are given in Table 
XL VII I. 
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TABLE XLVITI. 

Varieties of Cotton.—Averages of Columbia and Darlington Farms for 1888. 

VARIETY. 

Averages per acre 
of Duplicates for 
each farm. Lint, 
in lbs. 

Averages per acre, for the two 
Farms. 

VARIETY. 

C
ol

um
bi

a.
 

D
ar

li
ng

to
n.

 

L
in

t,
 l

bs
. 

•o o a, •12 L
in

t 
&

 S
ee

d,
 

lb
s.

 

P
er

 c
en

t,
 o

f 
li

n
t.

 

Peterkin 321 408 304 597 961 37.88 

Texas Wood (Miles) 380 363 361 587 948 38.13 

Williamson 340 376 358 741 1,099 32.58 

Truitt 283 422 352 716 

OO 
o
 32.79 

McCall ; 33G 350 343 689 1,032 32.75 

Crossland 296 "365 330 562 892 36.98 

Allen's Long Staple 338 319 328 756 1,084 30.30 

Crawford 331 288 309 664 973 31.77 

M inter's.. 310 297 303 641 944 32.17 

Southern Hope 295 305 300 666 966 31.07 

Excelsior 309 290 299 625 924 32.44 

Dearing 244 353 298 621 919 32.41 

Jeff. Welborn 2G5 280 272 567 839 32.50 

In this table the yield of lint (average of duplicate tests) at each 
farm and the averages of lint, cotton seed, tota l produce (seed cot
ton), and per cent, of lint, for the two farms, are given. As in the 
preceding tables, the varieties are arranged in the order of their rel
ative yields of lint per acre. It will be noticed that the Peterkin 
gave the highest average yield of lint, the Jeff. Welborn the lowest, 
(see fourth column from left). The difference between their average 
yields amounted to 94 lbs. of lint per acre. The average probable 
error was ±24.25 lbs. lint per acre. The Williamson gave the largest 
average of total produce (lint and seed). The Peterkin and Texas 
Wood gave practically the same yields—not only as regards lint, but 
total produce and percentage of lint as well. It is also noteworthy 
that the first seven varieties, when allowance is made for probable 
error, gave the same averages of lint per acre. It is interesting to 
compare the averages of the Peterkin, Texas Wood, and Crossland. 
The first gave an average of 364 lbs. lint, 597 lbs. seed, 961 lbs. seed 
cotton, and 37.88 per cent, of lint; the second, 361 lbs. lint, 587 lbs. 
seed, 948 lbs. seed cotton, and 38.13 per cent, of lint, and the third, 
330 lbs. lint, 562 lbs. seed, 892 lbs. seed cotton, and 36.98 per cent, of 
lint. In every case the difference was much less than thg probable 



84 

error. This close agreement in results is remarkable, and taken in 
connection with those given in the three preceding tables, and care
ful observations in the field as to habits of growth, time of maturity, 
&c., conclusively de monstrates the fact that all three constitute one 
and the same variety. In other words, the Crossland and Peterkin 
are merely the Texas Wood under different names. 

e. Averages of the Three Farms.—Eight of the above varieties were 
tested at all three farms. The averages are given in T able XLIX. 

TABLE XLIX. 

Varieties of Cotton.—Averages of Spartanburg, Columbia, and Darlington Farms for 1888. 

VARIETY. 

Averages per acre of du
plicates for each farm. 
Lint—in lbs. 

Averages per acre for the three 
farms. 
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Texas Wood (Miles) 292 360 363 338 557 895 37.79 

Truitt 263 283 422 323 660 983 32.68 

Peterkin 238 321 408 322 535 857 37.48 

M inter's 282 310 297 296 618 914 32.45 

Crawford 242 331 288 287 600 887 32.49 

Allen's Long Staple 191 338 319 283 660 943 29.85 

Southern Hope 248 295 305 283 632 915 30.91 

Hearing 247 244 353 281 604 885 31.69 

The arrangement of results is the same as in the preceding table. 
With proper allowance for the average probable error, ±29.4 lbs. 
of lint per acre, i t will be noticed that the differences in the averages 
were very slight.. Between the Texas Wood, the highest average, 
and the Bearing, the lowest, it amounted to 57 lbs. of lint per acre. 
The close agreement between the Texas Wood and the Peterkin in 
average lint, seed, seed cotton, and percentage of lint, as given in t he 
five right hand columns of table, abundantly confirms the statement 
made under the preceding head. The Truitt gave 40 lbs. mo re seed 
cotton than any other variety. 

/. Averages of Columbia Farm for 1887 and 1888.—As e xplained in 
the Bulletin for April, 1888, the tests of varieties have been in pro
gress at the Columbia Farm for several years. Every test was made 
in duplicate, in not a few instances in triplicate. The averages for 
the two years are given in Table L. 
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TABLE L. 

Varieties of Cotton.—Columbia Farm. Averages for 1887 and 1888. 

VARIETY. 

Averages per acre 
of duplicates for 
each year. Lint, 
in lbs. 

Averages per acre for the two 
years. 

VARIETY. 

1887. 1888. 
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McCall 563 336 449 959 1,408 32.12 

Excelsior 568 309 438 930 1,368 32.00 

Taylor 518 348 433 971 1,404 31.12 

Peterkin 541 321 431 719 1,150 37.50 

Miuter's 539 310 425 885 1,310 32.50 

Allen's Long Staple 487 338 412 976 1,388 29.87 

Dearing 581 244 412 876 1,289 32.00 

Crawford '. 488 331 409 883 1,292 31.75 

Griffin 500 312 406 917 1,323 31.00 

Cherry's Long Staple 485 326 405 876 1,281 31.89 

Eureka 503 305 404 947 1,351 30.00 

Simpson 430 356 393 868 1,261 31.25 

Jones' Improved 578 265 391 888 1,280 31.12 

Crossland 474 296 385 703 1,088 35.25 

Haxey's Texas 470 298 384 863 1,247 30.75 

Thomas 455 305 380 840 1,220 31.25 

New Texas 452 306 379 848 1,227 31.00 

Mexican Burr 457 291 374 822 1.196 31.12 

Common 422 317 369 875 1,245 30.00 

Williamson 399 340 369 829 1,198 31.00 

Hawkins 461 270 305 873 1,238 30.00 

Dickson's Improved 471 259 365 832 1,197 31.00 

Hays China 441 289 365 827 1,192 30.87 

Duncan's Mammoth 388 343 365 762 1,127 31.75 

Ozier's Silk 403 325 364 847 1,211 30.52 

Dickson's Cluster 453 273 363 873 1,236 29.87 

Meyer's Texas 440 280 360 794 1,154 31.37 

Herlong 426 292 359 840 1,199 30.25 

Mammoth Cluster 434 282 358 830 1,193 30.62 

Shine's Early Prolific 456 243 349 802 1,152 30.37 

Storm Proof. 366 329 347 845 1,192 29.50 

.Tower's Improved 426 252 339 769 1,108 30.60 



. 86 

TABLE L.—Continued. 

Varieties of Cotton.—Columbia Farm. Averages for 1887 and 1888. 

VARIETY. 

Averages per acre 
of duplicates for 
each year. Lint, 
in lbs. 

Averages per acre for the two 
years. 

VARIETY. 

1887. 1888. 
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Richardson's Improved 390 266 328 740 1,068 30.87 

Cobweb 391 261 326 791 1,117 29.50 

Brought Proof. 330 285 307 752 1,059 29.39 

Jones' Long Staple 255 270 262 654 916 28.87 

Six Oaks 254 217 235 634 870 27.25 

The average probable error for the two years was ±25.5 lbs. lint 
per acre. The fourth column from the left, giving the averages of 
lint for the two years, is of special interest. The table requires little 
explanation. While there is a difference of 214 lbs. of lint per acre 
between the McCall, at the head of the list, and the Six Oaks, at the 
foot, it is difficult to separate the intermediate varieties into well-
marked groups. The only sharp breaks are between the three low
est. The Bearing, which gave the highest yield in 1887, gave the 
third lowest in 1888. The Peterkin and Crossland far surpassed the 
others in their percentages of lint. It will be also noticed that there 
is tolerably close agreement in the averages of these two—especially 
in the yield of seed. 

g. Averages of Columbia Farm for 1886, 1887, and 1888.—Tests of 
twenty-five varieties have been running at the Columbia Farm for 
the last three years. The averages are arranged in Table LI. 
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TABLE LI. 
t 

Varieties of Cotton.—Columbia Farm. Averages for 1886, 1887, and 1888. 

VARIETY. 

Averages per acre of du
plicates for each year. 
Lint-in lbs. 

Averages per acre for the three 
years. 

VARIETY. 

1886. 1887. 1888. 
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Peterkin 465 541 321 442 719 1,161 37.83 

Taylor 344 518 343 403 •892 1,295 31.23 

Crossland 431 474 296 400 703 1,103 36.15 

Griffin 356 500 312 389 819 1,208 32.21 

Duncan's Mammoth 432 388 343 388 753 1,141 33.46 

Dickson's Improved 404 471 259 378 832 1,210 31.39 

Crawford 305 488 331 375 834 1,209 31.05 

Allen's Long Staple 295 487 338 373 869 1,242 30.09 

Jones' Improved 327 518 265 370 835 1,205 30.94 

Thomas 338 455 305 366 800 1,166 31.47 

(.'amnion 348 422 317 362 833 1,195 30.41 

Cherry's Long Staple 256 485 326 356 780 1,136 31.39 

Ozier's Silk 333 403 325 354 790 1,144 31.05 

New Texas 298 452 306 352 784 1,136 31.01 

Dickson's Cluster 323 453 273 349 822 1,171 30.03 

Meyer's Texas 325 440 280 348 761 1,109 31.36 

Williamson 300 398 340 346 769 1,115 31.07 

Richardson's Improved .... 325 390 266 346 745 1,091 30.57 

Herlong 310 426 292 343 801 1,144 30.09 

Jower's Improved 350 426 252 343 758 1,101 31.38 

llay's China 282 441 289 337 780 1,117 30.32 

Maxey's Texas 223 470 298 330 749 1,079 ' 30.56 

Cobweb 336 391 261 329 765 1,094 30.09 

Shine's Early Prolific 274 456 243 324 728 1,052 j 30.78 

Drought Proof 301 330 285 305 728 1,033 29.66 

The probable error in this, and the remaining tables of the subsec
tion averaged about ±25 lbs. of lint per acre. The only noticeable 
break in the averages of lint is between the Peterkin and the Taylor, 
the second in the list. The Peterkin gave an average of 137 lbs. 
more lint per acre than the Drought Proof. There is fairly close 
agreement here, again, between the averages of the Peterkin and 
Crossland. The Peterkin gave the largest yield of lint of any variety 
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in 1886, and again in 1887, and the teighth largest in 1888. But the 
difference between it and the Taylor, the best variety in 1888, was 
comparatively slight, amounting only to 22 lbs. lint per acre. The 
importance of continuous tests is shown by the results in the case of 
the Allen's Long Staple. In 1886 it stood almost at the foot of the 
list, in 1887 and again in 1888, almost at the top. 

h. Averages of Columbia Farm for 1885, 1886, 1887, and 1888.— 
Fourteen varieties have been continuously tested at this farm since 
1885. Table LII. gives the results. 

« TABLE LII. 

Varieties of Cotton.—Columbia Farm. Averages for 1885, 1886, 1887, and 1888. 

VARIETY. 

Averages per acre of Duplicates for 
each year. Lint, in lbs. 

Averages per acre, for the four 
years. 

VARIETY. 

1885. 1886. 1887. 1888. Lint, 
lbs. 

Seed, 
lbs. 

Lint and 
Seed, 
lbs. 

Per cent 
of 

Lint. 

Peterkin 480 465 541 321 452 733 1,185 38.06 

Dickson's Improved 465 404 471 259 400 864 1,264 31.68 

Thomas 464 338 455 305 390 841 1,231 31.76 

Jones' Improved 446 327 518 265 389 881 1,270 30.82 

Duncan's Mammoth 387 432 388 343 387 790 1,177 32.52 

Common 443 348 422 317 382 864 1,245 30.74 

Dickson's Cluster 477 323 453 273 381 867 1,248 30.61 

Crawford 374 305 488 331 374 829 1,203 31.15 

New Texas 434 298 452 306 372 819 1,191 31.25 

Williamson 445 300 399 340 371 813 1,184 31.34 

Ozier's Silk 393 333 403 325 363 788 1,151 31.61 

Hay's China 433 282 441 289 361 821 1,182 30.63 

Richardson's Improved 378 325 390 266 359 767 1,126 30.76 

Cobweb 383 336 391 261 343 797 1,140 30.12 

The Peterkin shows the highest average of lint, giving 52 lbs. per 
acre more than the next best variety, the Dickson's Improved, and 
109 lbs. more than the Cobweb. It gave the best yield of lint in 
1885, 1886, and 1887, as well as the best average for the four years. 
It shows, however, the smallest average yield of seed. 

i. Averages of the Columbia Farm for 1884, 1885, 1886, 1887, and 
1888.—Table LIII. gives the averages of thirteen varieties for five 
years past. 
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TABLE LIII. 

Varieties of Cotton. —Columbia Farm. Averages for 1881, 1885, 1886, 1887, and 1888. 

Averages per acre of Duplicates for each 
year. Lint, in lbs. 

VARIETY. 

1884. 1885. 1886. 1887. 1888. 

reterkin 600 480 4&5 541 321 

Dickson'B Improved ... 547 465 404 471 259 

Jones' Improved 560 446 327 518 265 

Thomas 506 464 338 455 305 

Duncan's Mammoth... 477 387 432 388 343 

Common 479 443 348 422 317 

New Texas 506 434 298 452 306 

Dickson's Cluster 465 477 323 453 273 

Ozier's Silk 495 393 333 403 325 

Cobweb 507 383 336 391 261 

Hay's China 419 433 282 441 289 

Crawford 366 374 305 488 331 

R i c h a r d s o n ' s  I m 
proved 474 378 325 390 266 

Averages per acre for the five years. 

Lint, 
lbs. 

Seed, 
lbs. 

Lint and 
Seed, 
lbs. 

I'er cent 
of 

Lint. 

481 804 1,285 37.69 

429 945 1,374 31.35 

423 966 1,389 30.66 

414 909 1,323 31.34 

405 855 1,260 31.92 

402 915 1,317 30.57 

399 892 1,291 30.91 

398 910 1,308 30.50 

390 861 1,251 31.24 

375 875 1,250 30.08 

373 852 1,225 30.52 

372 834 1,206 30.91 

367 834 1,201 30.60 

The results of tests covering a series of years carry with them 
great weight. And in all our tests of varieties care was taken to 
prevent any variety occupying the same two plats for two years 
in succession. This rotation of varieties on the same set of plats is 
for the purpose of eliminating, as far as possible, any differences in 
the soil. If the apparent superiority of any variety should be due 
to the greater fertility of one or both of its plats, when the plats are 
annually changed, it is not probable that this advantage would fall to 
it two years in succession. And when, as in our tests, the kinds are 
numerous and the plats have been changed for six years in suc
cession, the chances are overwhelmingly against its continued recur
rence. In this table the Peterkin still maintains its superiority, giv
ing an average of 52 lbs. more lint per acre than the next best vari
ety, the Dickson's Improved, and 114 lbs. more than the Richardson's. 
In 1884, as well as in 1885, 1886, and 1887, it stood at the head of the 
list. There is very close agreement between the averages of several 
of the varieties. 

k. Averages of the Columbia Farm for 1883, 1884, 1885, 1886, 1887, 
and 1888.—Table LIV. covers the tests of seven varieties for the last 
six years. 
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TABLE LIV. 

Varieties of Cotton.—Columbia Farm. Averages for 1883, 1884, 1885, 1886, 1887, and 1888. 

VARIETY. 

Averages per acre of Duplicates for each 
year. Lint, in lbs. 

Averages per acre for the five 
years. 

VARIETY. 

1883. 1884. 1885. 1886. 1887. 1888. Lint, 
lbs. 

Seed, 
lbs. 

Lintand 
Seed, 

lbs. 

Per cent 
of 

Lint. 

Jones' Improved 401 560 446 327 518 265 419 961 1,380 30.50 

Dickson's Improved 368 547 468 404 471 259 419 938 1,357 31.00 

Duncan's Mammoth 402 477 387 432 388 343 405 869 1,274 31.57 

Dickson's Cluster 378 465 477 323 453 273 1 395 906 1,301 30.40 

Ozier's Silk 399 495 393 333 403 325 392 874 1,266 31.03 

Common 338 479 443 348 422 317 391 893 1,284 30.49 

Richardson's Improved... 276 474 378 325 390 266 352 803 1,155 30.51 

It is certainly somewhat surprising that the Jones' and Dickson's 
Improved should have given exactly the same average yield of lint, 
and the Dickson's Cluster, Ozier's Silk, and Common, practically, the 
same average yield. The Jones' gave the highest average in *1884 
and 1887, the Duncan's Mammoth, the highest average in 1883, 1886, 
and 1888, and the Dickson's Cluster, the highest average in 1885. The 
Jones' and Dickson's Improved are valuable old varieties. Of the 
varieties mentioned in the tables of this subsection, the Taylor, 
Griffin, Jowers' Improved, Shine's Early, Cherry's Long Staple, and 
Maxey's Texas were sent to us by the U. S. Department of Agricult
ure. The Simpson is a variety improved by a gentleman of the same 
name living near Sparta, Ga. It has been cultivated inv this State for 
several years. Allen's Silk, or Long Staple, McCall, Ozier's Silk, Ex
celsior, Eureka, Mexican Burr, Hawkins, Jones' Long Staple, Dear-
ing, and Six Oaks all came from Georgia. The Dickson's Improved, 
Dickson's Cluster, Jones' Improved, Duncan's Mammoth, and Mam
moth Cluster are old Georgia varieties. The Truitt is from the seed 
of a premium crop of uplands of five bales per acre, raised by Mr. 
Truitt, near LaGrange, Ga. The Herlong is another old variety. The 
seed was sent to us by Mr. Thomas, of Wedgefield. The Storm 
Proof. Southern Hope, Drought Proof, and Meyers' Texas are said to 
be Texas varieties. The New Texas, Hays' China, and Cobweb 
came from Mississippi. Welborn's Pet was sent out by Jeff. D. Wel-
born, of New Boston, Texas. As before remarked, the Peterkin, 
Crossland, and also the Wise, tested at the Columbia Farm in 1886, 
are all the same as the Texas Wood. The gentlemen whose names 
they bear have, however, improved the seed of this variety by judi
cious selection. The Texas Wood is the same as the old Rio Grande, 
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cultivated in this State many years ago. The Thomas and Minter's 
are varieties from Union County, and the Dean from Spartanburg 
County. Mr. J as. Crawford, of Columbia, has been engaged in im
proving the "Crawford" seed for years past. The Bahama is con
sidered the same variety as the Drought Proof. The Richardson's 
Improved came to us from Sumter County. Messrs. Rogers and 
Chambers, of Darlington County, gave to the lower farm improved 
seed of their own selection. The late Col. B. F. Williamson, of the 
same County, succeeded, by years of intelligent selection, in greatly 
improving his stock of seed—the Williamson. The Mclver is a strain 
similarly improved by Col. E. R. Mclver, also of Darlington County. 

1 
2. FERTILIZERS ON COTTON. 

As explained under preceding heads, the application of fertilizers 
was based upon the analysis of the plant. The amounts of nitrogen, 
phosphoric acid, and potash contained in a crop of cotton yielding 
300 lbs. of lint per acre were determined, and these amounts were 
supplied to the soil in nitrogenous, phosphatic, and potassic fer
tilizers of known composition—the nitrogen, in 330 lbs. of nitrate of 
soda, the phosphoric acid, in 100 lbs. of acid phosphate, and the potash, 
in 100 lbs. of muriate of potash. In several of the tests the amounts of 
one or more of these constituents—nitrogen, phosphoric acid, and 
potash—were increased or diminished in order to determine, if possi
ble, the relative effects of each and the maximum and minimum 
quantities required. Certain plats, so situated as to represent, as 
nearly as practicable, every part of the field, were left unfertilized 
for the purposes of comparison. 

a. Spartanburg Farm.—26 duplicate tests of fertilizers were made 
* at this farm. The results are given in Table LV. 
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TABLE LY. 
Fertilizers on Cotton.—Spartanburg Farm. Plats 1-20 acre each. Bahama variety. Checked 

4 ft. x 3 ft . Averages of duplicates for 1888. 

Per cent. Seed Cotton per Per cent. Lint per Acre-Per cent. Acre—lbs. of lbs. 

Kind and Amount of Fertilizer per Acre. 
of Lint to Kind and Amount of Fertilizer per Acre. 

Missing 
Lint to Kind and Amount of Fertilizer per Acre. 

Missing 
Cor

rected. 
Seed Cot Cor

rected. Hills. Actual. Cor
rected. ton. 

Actual. Cor
rected. 

( 1 )  

Unfertilized (8 plats)~ 

(2) V 

Muriate of potash ICO lbs... 

(3) 
Acid phosphate 180 lbs... 

(!) 
Nitrate of soda 330 lbs... 

(6) 
Marl 900 lbs... 

(6) 
Muriate of potash 100 lbs. 1 
Acid phosphate 160 lbs. J 

(7) 

Muriate of potash 100 lbs. ) 
Nitrate of soda 330 lbs. / 

(8) 
Acid phosphate 160 lbs. 1 
Nitrate of soda 330 lbs. J 

(9) 

Muriate of potash lOOlbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 330 lbs. 

13.36 199 231 

(10) 

Muriate of potash 100 lbs. 1 
Acid phosphate 140 lbs. ! 
Nitrate of soda 330 lbs. f 
Marl 220 lbs. J 

(11) 
Muriate of potash 100 lbs. 
Acid phosphate 140 lbs. 
Nitrate of soda 330 lbs. 
Marl 110 lbs. j 

(12) 

Muriate of potash 100 lbs. 1 
Acid phosphate 160 lbs. ' 
Nitrate of soda 330 lbs. 
Copperas 100 lbs. 

(13) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 330 lbs. 
Copperas 50 lbs. 

(14) 

Muriate of potash 200 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 660 lbs. 

10.60 

9.34 

11.36 

12.37 

14.39 

16.41 

19.70 

15.91 

15.40 

262 

347 

380 

237 

425 

637 

577 

293 

384 

429 

270 

416 

796 

32.75 

668 

» 
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TABLE LV.—Concluded. 
Fertilizers on Cotton.—Spartanburg Farm. Plats 1-20 acre each. Bahama Variety. Checked 

4 ft. x 15 ft. Averages of duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

Per cent. 
of 

Mis iug 
Hills. 

Seed Cotton per 
Acre—lbs. 

Per cent. 
of 

L i n t  t o  
Seed Cot

ton. 

Lint per Acre— 
lbs. 

Kind and Amount of Fertilizer per Acre. 

Per cent. 
of 

Mis iug 
Hills. Actual. Cor

rected. 

Per cent. 
of 

L i n t  t o  
Seed Cot

ton. 
Actual. Cor

rected. 

(15) 
Muriate of potash 100 lbs. "1 
Acid phosphate 160 lbs. > 
Nitrate of soda 660 lbs. J 

(16) 
Muriate of potash 100 lbs. "| 
Acid phosphate 160 lbs. V 
Nitrate of soda 495 lbs. j 

(17) 
Muriate of potash 200 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 330 lbs. 

(18) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 255 lbs. 

(19) 

Muriate of potash 100 lbs. 1 
Acid phosphate 160 lbs. > 
Nitrate of soda 165 lbs. ) 

(20) 

Muriate of potash 100 lbs.") 
Acid phosphate 160 lbs. > 
Nitrate of soda 83 lbs. j 

(21) 

Muriate of potash 100 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 330 lbs. 

(22) 

Muriate of potash 200 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 660 lbs. 

(23) 

Muriate of potash 100 lbs. 
Acid phosphate 80 lbs. 
Nitrate of soda 330 lbs. 

(24) 

Muriate of potash 200 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 330 lbs. 

(25) 

Muriate of potash 100 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 660 lbs. 

(26) 

Muriate of potash 50 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 330 lbs. 

8.58 

15.91 

13.38 

6.57 

14.14 

615 

457 

487 

620 

620 

919 

577 

719 
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The probable error amounted to ±21.5 lbs. of lint per acre. When 
this error is allowed for, the potash applied separately (2) shows no 
gain as compared with the average of the unfertilized plats (1), and 
the phosphoric acid (3 ) a very slight one. The nitrogen (4) gave a 
small but unmistakable increase. Marl (5), containing a trace of 
potash and a small percentage of phosphoric acid, in addition to 
its lime, produced no effect upon the crop. The combination of 
potash and phosphoric acid (6) gave no better results than the phos
phoric acid alone (3), and the combination of potash and nitrogen (7) 
no better than the nitrogen alone (4). The application of nitrogen 
and phosphoric acid (8) about doubled the crop, and gave better 
results than either of the other combinations, (6) and (7), and also 
better than the acid phosphate and nitrogen applied separately in (3) 
and (4). The combination of all three fertilizers (9) was far more 
effective than any of the preceding applications. It more than 
trebled the crop. 

In (10) and (11) the amounts of nitrogen, phosphoric acid, and 
potash used in (9 ) were applied along with marl. It is clear that 
neither 220 lbs. of marl per acre in (10) nor 110 in (11) produced any 
effect upon t he crop. 

It is held by some that copperas acts directly as a fertilizer, and is 
also a preventive of rust. It is very evident, however, that in (12) 
and (13), where 100 lbs. and 50 lbs. per acre, respectively, were used 
along with the full amounts of the other three fertilizers, it was of 
no value to the crop. 

The remaining tests were undertaken for the purpose of determin
ing the proper amounts of the three constituents. 

In (14) double the amount of each, as compared with (9), were 
used. When allowance is made for the probable error. 43 lbs. lint, it 
will be noticed that the two applications gave about the same returns. 
In (15), where the amount of nitrogen was increased 100 per cent., 
and in (10), where it was increased 50 per cent., the other constituents 
remaining the same in both cases, the results were the same—660 lbs., 
and 495 lbs. nitrate soda per acre gave no better returns than 330 lbs. 
In (17) the nitrogen remained the same as in (9), while the two 
mineral constituents, potash and phosphoric acid, were increased 100 
per cent. It will be seen, when the probable error is allowed for, 
that here again, doubling the theoretical amounts was of very little 
benefit to the crop. In (18) the nitrogen was reduced 25 per cent., 
and in (19 ) 50 per cent., as compared with (9), the other constituents 
remaining the same, without material injury to the crop, but a reduc
tion of 75 per cent, in (20) seriously affected the yield. In (21) the 
phosphoric acid was doubled, and in (22) the potash and nitrogen 
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were doubled, without in either ease appreciably affecting the 
results; but reducing the phosphoric acid b y 50 per cent, in (23) was 
detrimental to the crop. In (24) an increase of 100 per cent, in the 
amount of" potash, and in (26) a decrease of 50 per cent., the other 
constituents remaining the same as in (9), made no material differ
ence in th e crop. In (25), where the phosphoric acid and nitrogen 
were doubled, the increase in the yield, as compared with (9), was 
very slight. 

A careful comparison of all the foregoing results, with the average 
of the unfertilized plats (1) and of (9), where the full theoretical 
amounts of nitrogen, phosphoric acid, and potash were used, wou ld 
appear to justify the following inferences: Applied separately, the 
fertilizers were of little value to the crop, as our soil required all 
three. Of the three, nitrogen gave the"best results, potash the 
poorest. Heavy applications gave no adequate returns, and after a 
certain limit was reached any further increase in the amount of the 
fertilizer employed was without apparent effect upon the yield. In 
the case of nitrogen this limit w as less than the theoretical amount 
deduced from the analysis of the plant. It is probable that 200 lbs. 
to 225 lbs. nitra te of soda would have been e qually as effective as the 
full amount, 330 lbs. The amount of acid phosphate used, 160 lbs., 
does not appear to have been excessive, but half the amount of 
potash applied would have sufficed. 

Although, as previously remarked, these tests were conducted 
without reference to the cost of the several applications, a word or 
two as to the pecuniary returns may not be out of place. Assuming 
in every case that the difference between the average yield of the 
unfertilized plats and that of any given test represents jthe gain 
afforded by the fertilizers used in that test, it appears that the appli
cation of the full (theoretical) amounts in (9 ) gave, with cotton at 9 
cents, a profit, over and above the cost of the fertilizers, of about $5 
per acre. Doubling these amounts in (14) entailed a loss of $10.20 
per acre. In (15) and (22), where heavy amounts were also applied, 
the loss was, respectively, $6.29 and $8.45 per acre. In (18), w here 
the nitrogen was reduced 25 per cent., the profit amounted to $5.28 
per acre. 

b. Columbia Farm.—The tests at this farm were, with a few excep
tions, similar to those at Spartanburg. Table LYI. gives their re
sults. 
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TABLE LV I. 
Fertilizers on Cotton.— Columbia Farm. Plats 1-20 Acre each. Dickson's Improved. Checked 

4 ft. x 2% ft. Averages tf Duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

( « )  

Unfertilized (8 plats) 

(2) 

Muriate of potash 100 lbs. ... 

(3) 

Acid phosphate 160lbs.... 

w 
Nitrate of soda 330 lbs 

(5) 

Marl 900 lbs 

(6) 

Muriate of potash 100 lbs. 1 
Acid phosphate 160 lbs. j 

CO 

Muriate of potash 100 lbs. \ 
Nitrate of soda 330 lbs. J 

:}  

(8) 

Acid phosphate 160 lbs. 
Nitrate of soda 330 lbs 

( 9 )  
Muriate of potash 100 lbs.'| 
Acid phosphate IfiO lbs. > 
Nitrate of Soda 3iiO lbs.) 

(10) 

Muriate of potash 100 lbs. 1 
Acid phosphate 140 lbs. i 
Nitrate of soda 330 lbs. j 
Marl 110 lbs. J 

(H) 

Muriate of potash 100 lbs.") 
Acid phosphate, 140 lbs. ! 
Nitrate of soda. 330 lbs. f 
Marl 55 lbs. J 

(12) 

Muriate of potash 100 lbs. ) 
Arid phosphate 160 lbs. , 
Nitrate of soda 330 lbs. ( 
Copperas 100 lbs. J 

(13) 

Muriate of potash 100 lbs. ^ 
Acid phosphate 160 lbs. ! 
Nitrate of soda 330 lbs. | 
Copperas 50 lbs. j 

Per cent. | 
of 

Missing j 
Hills. 

1 

Seed Cotton per 
Acre, lbs. 

Per cent, 
of 

Lint to 
Seed Cot

ton. 

Lint per Acre, 
lbs. Per cent. | 

of 

Missing j 
Hills. 

1 

Actual 
yield. 

Cor-
r e c t e d 

yield. 

Per cent, 
of 

Lint to 
Seed Cot

ton. 
Actual 
yield. 

Cor
r e c t e d  

yield. 

30.62 244 350 32.50 79 114 

13.41 360 420 117 136 

20.00 392 481 « 127 156 

28.18 275 387 < <  89 125 

11.13 485 554 143 179 

• 

13.86 457 528 149 171 

8.86 542 594 « 176 193 

9.09 580 633 188 206 

13.86 672 768 44 218 249 

31.59 485 717 « 157 235 

20.91 390 470 « 127 160 

20.90 595 758 » 193 246 

15.00 735 869 <•  232 282 
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TABLE LVI.—Continued. 

Fertilizers on Cotton.— Columbia Farm. Plats 1-20 Acre each. Dickson's Improved. Checked 
4 ft. x 2% ft. Averages ef Duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

(14) 

Muriate of potash 100 lbs.") 
Acid phosphate 160 lbs. | 
Nitrate of soda 030 lbs. ) 
Copperas 100 lbs. | 
Marl 900 lbs. J 

.200 lbs.") 
..320 lbs. r 
..660 lbs.) 

Per cent, 
of 

Missing 
Hills. 

(15) 

Muriate of potash 200 lbs. 
Acid phosphate 
Nitrate of soda 

(16) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda « 660 lbs. 

(17) 

Muriate of potash 200 lbs. 1 
Acid phosphate 320 lbs. 
Nitrate of soda 330 lbs.) 

(18) 

Muriate of potash 100 lbs. 7 
Acid phosphate 160 lbs. > 
Nitrate of soda 255 lbs. ) 

(19) 

Muriate of potash 100 lbs.") 
Acid phosphate 160 lbs. 
Nitrate of soda 165 lbs. ) 

(20) 

Muriate of potash 100 lbs.1 
Acid phosphate..... 160 lbs. • 
Nitrate of soda....! 83 lbs.) 

(21) 

Muriate of potash 100 lbs.") 
Acid phosphate ; 80 lbs. v 
Nitrate of soda 330 lbs.) 

(22) 

Muriate of potash 50 lbs. 1 
Acid phosphate 160 lbs. ,-
Nitrate of soda 330 lbs.) 

10.45 

12.95 

12.04 

10.68 

10.00 

7.95 

Seed Cotton per ; Per cent. 
Acre, lbs. , i „{• 

Actual 
yield. 

765 

645 

567 

765 

Cor- [ | Se ed Cot 
r e c t e d ' ,  .  

yield. ton-

980 

750 I 863 

704 

726 

830 

Lint per Acre, 
lbs. 

Actual i ' * . .  , ,  r e c t e d  
y,eld" yield. 

310 335 

243 280 

209 228 

207 | 236 

160 ! 180 

184 

The probable error ivas ±27 lbs. lint per acre. The separate appli
cations in (2), (3), and (4) appear, after allowing for probable error, 
to have been of no benefit to the crop. A heavy dressing of marl in 
(5) shows a very slight increase. Combined by twos in (6), (7), and 
(8) the fertilizers show moderate gains, as compared with (1). The 
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combination of the three in (9) more than doubled the crop. The 
addition of. 110 lb.s. of marl in (10) was of no advantage to the crop, 
and the addition of 55 lbs. in (11) was apparently injurious. The 
poor yield of (11) was, how ever, very probably due to some slight 
irregularity in the treatment given,or inferiority in the soil or condi
tion of its plats. The addition of copperas in (12) and (13) was 
equally ineffective. So was the addition of both marl and copperas 
in (14) Unlike the Spartanburg tests, the doubling of the theoretical 
amounts of the three fertilizers in (15) was, after all due allowance 
for error, decidedly beneficial to the crop. Almost equally so was the 
doubling of the amount of nitrogen in (16), and yet its reduction by 
25 per cent, in (18), and by 50 p er cent, in (19), m ade, as compared 
with (9), but little difference in the crop. A reduction of 75 per cent, 
in *(20), howeve r, seriously reduced the yield. (17) with double the 
amount of minerals (potash and phosphoric acid) gave practically the 
same results as (9). (21) with the phosphoric acid reduced 50 per 
cent, shows a slightly diminished yield, but 50 lbs. of muriate of pot
ash in (22) were about as effective as 100 lbs. in (9). The results of 
the tests were, with only one or two exceptions, very similar to those 
at Spartanburg. The average yield of the unfertilized plats was 
higher and the effects of the fertilizers were somewhat less marked. 
Heavy applications, however, gave, in two cases, slightly better 
results. The profit per acre was less, and the loss, where it occurred, 
heavier. The full or normal amounts of the three fertilizers in (10) 
show a gain of 80 cents per acre; doubled in (15 ), a loss of S3.25 per 
acre. 

c. Darlington Farm.—The tests differed only in a few unimportant 
particulars from those of the other farms. Their results are given in 
Table LVII. 
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TABLE LVII. 

Fertilizers on Cotton.-Darlington Farm. Checked 3% ft. x 3% ft. Melver Variety. Plats 
1-20 Acre Each. Averages of Duplicates for 1888. 

Per cent, 

of 

Kind and amount of Fertilizer per Acre. Missing 

j Hills. 

Seed Cotton per 
Acre, lLs. 

. . . Cor-
Actual- ! re cted. 

Per cent. 

of 

Lint to 

Seed Cot

ton. 

Lint per Acre, 
lbs. 

Actual. Cor
rected. 

( < )  

Tin fertilized (S plats) 

(2) 

Muriate of potash 100 lbs 

(3) 

Acid phosphate 160 lbs 

(41 

Nitrate of soda 330 lbs 

(5) 

Muriate of potash....a 100 lbs. I 
Acid phosphate 160 lbs. / 

(6) 

Muriate of potash 100 'bs. 
Acid phosphate 160 lbs. 
Marl 220 lbs. 

(7) 

Marl 900 lb* 

(8) 

Muriate of potash 100 lbs. 1 
Nitrate of soda 330 lbs. / 

(9) 

Acid phosphate 160 lbs 
Nitrate of soda 330 lbs, 

{ 1 0 )  

30.03 

25.31 

32.10 

13.03 

:} 

Muriate of potash lOO lbs.) 
Acid phosphate 100 lbs. , 
Hitrate of Soda 330 lbs.) 

(") 

Muriate of potash 100 lbs. 1 
Acid phosphate 140 lbs. , 
Nitrate of soda 330 lbs. , 
Marl HO lbs. J 

(12) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 330 lbs. 
Copperas 100 lbs. 

(13) 

Muriate of potash 100 lbs.! 
Acid phosphate 160 lbs. , 
Nitrate of soda 330 lbs. . 
Copperas 50 lbs. J 

10.23 

14.77 

HGO 370 

044 

32.07 

627 

027 1,031 

546 I 675 

825 

822 

972 

969 

87 

78 

207 

:io:t 

178 220 

317 

316 
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TABLE LVII.—Continued. 

fertilizers on Cotton— Darlington Farm. Checked 3ft. x ft. Mclver Variety. Plats 
1-20 Acre Each. Averages of Duplicates for 1888. 

Kind and amount of Fertilizer per Acre. 

(14) 

Muriate of potash 200 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 660 lbs. 

(15) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 660 lbs. 

Per cent, 

of 

Missing 

Hills. 

(10) 

Muriate of potash 100 lbs. j 
Acid phosphate 160 I' 
Nitrate of soda 495 I 

100 lbs. ) | 
160 lbs. > I 
195 lbs. J 

5} 
Muriate of potash 200 lbs 
Acid phosphate 320 lbs 
Nitrate of soda 330 lbs 

(18) 

Muriate of potash 200 lbs.") 
Acid phosphate 280 lbs. 
Nitrate of soda 330 lbs. 
Marl 220 lbs. 

119) 
Muriate of potash 100 lbs. ) 
Acid phosphate 160 lbs. 
Nitrate of soda 248 lbs. j 

(20) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs 
Nitrate of soda 165 lbs 

(21) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 83 lbs. 

(22) 

Muriate of potash 100 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 330 lbs. 

(23) 

Muriate of potash 200 
Acid phosphate 160 
Nitrate of soda 660 

:} 

30 lbs.") 
SO lbs. V 
SO lbs. j 

(24) 

Muriate of potash 100 lbs. 
Acid phesphato 80 lbs. 
Nitrate of soda 330 lbs. 

20.17 

26.76 

36.93 

13.06 

Seed Cotton per 
Acre, lbs. 

Actual. 

20.74 

Cor
rected. 

1,084 

Per cent. 

of 

Lint to 

Seed Cot

ton. 

Lint per Acre, 
lbs. 

32.67 

721 

862 

1,142 1,282 

905 ! 1,042 

777 ! 910 

642 | 745 

1,012 1,207 

590 I 845 

887 1,102 



101 

TABLE LVII.—Concluded. 

Fertilizers on Cotton.—Darlington Farm. Checked ft. x 3% ft. Mclver Variety. Plata 
1-20 Acre Each. Averages of Duplicates for 1888. 

Per cent. Seed Cotton per 
Acre, lbs. 

Per cent, 

of 

Lint per Acre, 
lbs. 

of 

Missing 

Hills. 

Per cent, 

of 

Kind and amount of Fertilizer per Acre. 

of 

Missing 

Hills. 
Actual. Cor

rected. 

Lint to 

Seed Cot

ton. 
Actual. Cor

rected. 

(25) 

Muriate of potash 200 lbs.) 
Acid phosphate 160 lbs. > 22.15 815 1,052 32.67 266 344 

(26) 

Muriate of potash 100 lbs. 1 
Acid phosphate 320 lbs. r 13.06 1,195 1,393 <<  390 457 

(27) 

Muriate of potash 50 lbs. "1 
Acid phosphate 160 lbs. > 
Nitrate of soda • 330 lbs.) 

16.47 740 928 n 241 303 

The probable error was ±39.7 lbs. of lint per acre. Allowance is 
made for this error in the following comparisons of the results of the 
tests with the yield of the unfertilized plats (1). The potash (2) 
gave no return. Phosphoric acid (3) slightly increased the yield. 
The nitrate of soda (4) apparently injured the crop. It will be 
noticed, however, that the duplicate plats of this test had over 32 
per cent, of missing hills. The defective stand made heavy replant-
ings necessary, and notwithstanding this, many hills remained vacant. 
The unequal growth of the early and late planted portions undoubt
edly affected the yield. This observation applies to (2) and to (7), 
where the marl gave poorer returns than the unfertilized plats. The 
fertilizers combined by twos in (5), (8), and (9) considerably increased 
the yield. It is noteworthy that the combination of the minerals in 
(5) gave the best results of the three. The addition of marl, in (6), 
to this combination was without effect upon the crop. The combina
tion of all three constituents in (10), which answers to (9) at each of 
the other farms, nearly trebled the yield. Adding marl to this com
bination in (11), and copperas in (12) and (13), did not, as compared 
with (10), increase the yield. The low yield of (11) was probably 
caused by some inequality of soil or other irregularity, and not by 
the added marl. Double the amounts of all three constituents in 
(14), 100 per cent, more nitrogen in (15), and 50 pe r cent, more in 
(16), and double the amount of minerals in (17) gave no better results 

8 
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than the normal amounts in (10). The exceptionally low averages 
of (15) and (16) are, as explained above, attributable to the defec
tive stands of their plats. The only difference between (17) and (18) 
was that the latter had marl in addition to the other fertilizers. In 
this case the marl was of decided benefit to the crop. (19), w ith the 
nitrogen reduced 25 per cent., gave practically the same average as 
(10), with the full amount. In (20) the nitrogen was reduced by 50 
per cent, without material injury to the crop, but a reduction of 75 
per cent, in (21) seriously affected it. In (22), doubling the phos
phoric acid, was of very slight benefit, and d oubling the nitrogen and 
potash in (23), of none whatever. The low yield of (23) must be ascribed 
to the very defective stand. In (24), reducing the phosphoric acid 
by 50 per cent., did not injuriously affect the crop. In (25) the potash 
was increased 100 per cent., and in (27) reduced by 50 percent., with
out making any material difference in the yields. Doubling the phos
phoric acid and nitrogen in ( 26) largely increased the yield, as com
pared with (10). It is difficult to reconcile its results with those of 
(14), where doubling all three constituents gave 100 lbs. less lin t. 
The defective stand of (14), perhaps, offers a partial explanation of 
the anomaly. 

The results of the tests agree very closely with those of the other 
farms. The fertilizers were more effective than at Columbia. The 
full (theoretical) amounts in (10) show a profit of about 88 per acre, 
and double these amounts in (14), a loss of about 82 per acre. 

d. Averages of three Farms.—the averages of the results of the tests 
at the three farms are given in Ta ble LVIII. 
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TABLE LVIH. 

Fertilizers on Cotton.—Averages for Spartanburg, Columbia, and Darling ton Farms for 1888. 

| Averages per acre of du
plicates for each farm. 
Lint—in lbs. 

Averages, per acre, for the three 
farms. 

Kind and Amount of Fertilizers 
per Acre. 

Kind and Amount of Fertilizers 
per Acre. u> 

3 33 
G 
5 

h C
ol

um
bi

a.
 

D
ar

li
ng

to
n.

 

JS 
7 
a 

13 S
ee

d—
lb

s.
 

L
in

t 
an

d 
se

ed
, 

lb
s.

 

P
er

 c
en

t,
 o

f 
. 

li
n

t.
 

i 

(1) 

76 114 121 104 213 317 32.64 76 114 121 104 213 317 32.64 
(2) 

Muriate of potash 100 lbs. ... 96 136 145 126 260 386 « 

(3) 

Acid phosphate 1 GO lbs .... 126 156 210 164 339 503 « 

(4) 

Nitrate of soda .'130 lbs .... 140 125 78 114 237 351 « 

(5) 

Marl 900 lbs.... 88 179 100 122 255 377 « 

(6) 

Muriate of potash 100 lbs. 1 
Acid phosphate 160 lbs. / 

(7) 

136 171 246 184 382 586 « 

Muriate of potash lOOlbs.") 
Acid phosphate 1G0 lbs V 271 
Marl 220 lbs. j 

(8) 

271 

Muriate of potash 100 lbs. 1 
Nitrate of soda 330 lbs. j 

(9) 

153 193 267 184 381 565 <(  

Acid phosphate 160 lbs. 1 
Nitrate of soda 330 lbs. j 

(lO) 

170 206 236 204 421 625 « 

Muriate of potash TOO lbs.") 
Arid phosphate 160 lbs. 1 
yUrate of soda 3'<iO lb s. j 

(") 

1260 240 
• 

336 282 383 865 < (  

Muriate of potash 100 lbs. 1 
Acid phosphate 140 lbs. j 
Nitrate of soda 330 lbs. f 
Marl 220 lbs. j 

(12) 

205 

Muriate of potash 100 lbs.'] 
Aciil phosphate 140 lbs. | 
Nitrate of soda 330 lbs. 
Marl HO lbs. J 

212 235 220 232 457 679 « 
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TABLE LVIII.—Continued. 

Fertilizers on Cotton.—Averages for Spartanburg, Columbia, and Darlington Farms for 1888, 

Kind and Amount of Fertilizers 
ner Acre. 

(13) 

Muriate of potash 100 lbs. 
Acid phosphate 140 lbs. 
Nitrate of soda 330 lbs. 
Marl 55 lbs. j 

(14) 

Muriate of potash 100 lbs. 
Acid phosphate IPO lbs. 
Nitrate of soda 330 lbs. 
Copperas 100 lbs. 

(15) 

Muriate of potash 100 lbs. "1 
Acid phosphate 100 lbs. ! 
Nitrate of soda 330 lbs. | 
Copperas 50 lbs. J 

(16) 

Muriate of potash 100 lbs."] 
Acid phosphate 160 lbs. | 
Nitrate of soda 330 lbs. j-
Copperas 100 lbs. 1 
Marl 900 lbs. J 

(17) 

Muriate of potash 200 lbs.") 
Acid phosphate 320 lbs. 
Nitrate of soda 660 lbs. ) 

(18) 

Muriate of potash 100 lbs.") 
Acid phosphate 160 lbs. > 
Nitrate of soda 660 lbs. j 

(19) 

Muriate of potash 100 lbs.") 
Acid phosphate 160 lbs. > 
Nitrate of soda 495 lbs. j 

(20) 

Muriate of potash 200 lbs. "| 
Acid phosphate 320 lbs. V 
Nitrate of soda 330 lbs. J 

(21) 

Muriate of potash 200 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 330 lbs. 
Marl 220 lbs. 

(22) 

Muriate of potash 100 lbs. 
Acid phosphate 100 lbs. 
Nitrate of soda 255 lbs. 

Averages per acre of du
plicates for each farm. 
Lin*- in lbs. 

207 

223 

218 

301 

240 

272 

335 

Averages, per acre, for the three 
farms. 

317 

354 

341 

257 

274 

269 

531 788 

927 

791 
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TABLK LVIII.—Concluded. 

Fertilizers on Cotton.—Averages for Spartanburg, Columbia, and Darlington Farms for 1888. 

Kind and Amount of Fertilizers 
per Acre. 

(23) 

Muriate of potash 100 lbs. 
Acid phosphate 1G0 lbs . 
Nitrate of soda 165 lbs. 

(24) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 83 lbs. 

(25) 

Muriate of potash 100 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 330 lbs. 

(26) 

Muriate of potash 200 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 660 lbs. 

(27) 

Muriate of potash 100 lbs. 
Acid phosphate 80 lbs. 
Nitrate of soda 330 lbs. 

(28) 

Muriate of potash 200 lbs. 
Acid phosphate 160 lbs. 
Nitrate of soda 330 lbs. 

(29) 

Muriate of potash 100 lbs. 
Acid phosphate 320 lbs. 
Nitrate of soda 660 lbs. 

(30) 

Muriate of potash 50 lbs. 1 
Acid phosphate 160 lbs. > 
Nitrate of soda 330 lbs. I 

Averages per acre of du
plicate s for each farm. 
Lint— n lbs. 

3 03 G O 
JQ s .5 

a 
CO o A 

214 236 297 

175 180 244 

264 394 

227 276 

189 204 360 

• 216 344 

301 457 

235 270 303 

Averages, per acre, for the three 
farms. 

249 

412 

764 

519 770 

556 

The average error amounted to ±29.4 lbs. lint per acre. The un
fertilized p lats gave an average of 104 lbs. of lint per acre. As com
pared with this—with proper allowance for error—the potash (2), 
nitrogen (4), and marl (5) show no effect whatever. Phosphoric acid 
(3) was of some little benefit to the crop. Combined by twos, nitro
gen, phosphoric acid, and potash gave very nearly the same results, 
increasing the yield by something over 50 per cent. The normal 
dressing, as we may term it, that is. the combination of full (th eoreti-
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cal) amounts of all th ree fertilizers, in (10) gave very fair returns, the 
increase in y ield amounting to about 250 per cent. As compared with 
this, it is very clear that the addition of marl in (12) and of copperas 
in (14) and (15), doubling the amounts of all three constituents in (17), 
doubling the amount of nitrogen in (18), and the amounts of potash 
and phosphoric acid in (20), made no material difference in the yield. 
Keducing the nitrogen by 25 per cent, in (22) and 50 per cent, in (23), 
the phosphoric acid by 50 per cent, in (27), and the potash by 50 per 
cent, in (30), affected the yield very slightly, if at all; but a reduction 
of 75 per cent, in the nitrogen in (24) was of serious injury to the crop. 

What was said of the results of the Spartanburg tests will apply 
with some slight modifications to the averages of the three farms. 
Separate applications were without effect upon the crop—all three 
fertilizers being required by our soils. The standard or complete 
application gave very fair returns. Of the three constituents, potash 
appears to have been the least important and phosphoric acid equally 
as effective as nitrogen. Heavy applications were generally unpro
ductive, and even in the assumed complete or standard combination 
(10) the proportion of potash and nitrogen was perhaps too high. 
There is reason to believe that from 200 lbs. to 250 lbs. of nitrate of 
soda, 130 lbs. to 160 lbs. acid pho sphate, and 50 lbs. to 75 lbs. muriate 
of potash, would have given equally as good returns. 

The assumed full amounts of the three constituents in combination 
in (10) show an average profit of about §4.50 per acre, but, doubled 
in (17), an average loss of about $5.75 per acre. 

What was said under the preceding section in regard to the results 
of the corn tests, applies with equal force here. The early spring 
was so cold and backward, and the consequent difficulty of securing 
good stands of cotton so great, and the later season so unfavorable 
and uncertain, that the action of the fertilizers was seriously inter
fered with and checked. The soils of our three farms were also sadly 
out of condition. The results of the foregoing tests must, therefore, 
be accepted with great caution. To have value, the}7 must be con
firmed by the experiments of the present and succeeding years. 

3. NITROGENOUS FERTILIZERS ON COTTON. 

As explained under the preceding section, these experiments were 
undertaken for the purpose of testing the relative values of different 
kinds of nitrogenous manures. Equivalent amounts of each kind 
were applied, that is, amounts supplying the same number of pounds 
of nitrogen to the soil. Each application contained the full or normal 
amounts of nitrogen, phosphoric acid, and potash, except in the tests 
where the nitrogen was purposely reduced one-half. 
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a. Spartanburg Farm.—Table L1X. gives the details and results of 
the tests at this farm. 

TABLE LIX. 

Nitrogenous Fertilizers on Cotton.—Spartanburg Farm. Plats 1-20 acre each. Checked 4 ft. x .1 f t. 
Bahama. Averages of Duplicates for 1888. 

Kind and amount of Fertilizer per Acre. 

Per cent, 
of 

Missing 
Hills. 

Seed Cotton per 
acre— lbs. 

(0 
Unfertilized., 

• (2) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs, 
Nitrate of soda 330 lbs. 

(3) 

Muriate of potash. 100 
Acid phosphate 160 
Nitrate of soda 165 

;} 

W 

00 lbs.) 
30 lbs . > 
35 lb s.) 

70 lbs.) 
35 lbs. > 
45 lbs.) 

Muriate of potash 
Acid phosphate 
Cotton seed meal 745 

(5) 

Muriate of potash 85 lbs. 
Acid phosphate 100 lbs. 
Cottonseed meal „....373 lbs. 

(6) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Dried blood 435 lbs. 

19.70 

5:} (7) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Dried blood 217 lbs 

(8) 
i 

Muriate of potash 50 lbs. 1 
Cotton seed (whole) 2,080 lbs. J 

(9) 

Muriate of potash 50 lbs 
Cottonseed (groundl 2,080 lbs, 

(10) 

. 70 lbs.) 
. 80 lbs. y 
..1,040 lbs. J 

Muriate of potash 
Acid phosphate 
Cotton seed (ground)... 

(H) 

Stable manure 12 tons.. 

(12) 

Stable manure 6 tons. 

14.14 

12.88 

12.37 

14.39 

Cor
rected. 

796 

947 

602 I 711 

713 

987 | 1,128 

617 ' 721 

Per cent, 
of 

Lint to 
Seed Cot

ton. 
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TABLE L1X.—Continued. 

Nitrogenous Fertilizers on Cotton.—Spartanburg Farm. Plats 1-20 acre each. Checked 4 ft. x 3 ft. 
Bahama. Averages of Duplicates for 1888. 

l'er cent. 
Seed Cotton per 

acre —lbs. 
1'er cent, 

of 
Lint per acre, 

lbs. 

Kind and amount of Fertilizer per acre. 
of Lint to 

Seed Cot
ton. 

Kind and amount of Fertilizer per acre. Missing 
Hills. Actual. Cor

rected. 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

(13) 

Muriate of potash 50 lbs. "1 
Acid phosphate 70 lbs. I 
Nitrate of soda 100 lbs. ( 
Stable manure 3 tons. J 

17.17 512 620 32.75 167 203 

(14) 

Muriate of potash 70 lbs. "| 
Acid phosphate .-. i 35 lbs. I 
Cotton seed meal 745 lbs. [ 
Marl 450 lbs. J 

15.15 677 797 « 222 261 

The average yield of the unfertilized plats is included in the table. 
Comparing, first, the applications containing the full amount of nitro
gen, it appears, after making allowance for probable error, that dried 
blood (6), cotton seed meal (4), and nitrate of soda (2), gave very 
nearly the same results, and that the difference between their yields 
and those of the stable manure (12) and whole cotton seed (8) was 
slight. The mixture of stable manure and fertilizers (13) gave a 
somewhat lower yield than any of the foregoing. That the compar
atively small yield afforded by the ground cotton seed (9) was per
haps due to inferiority of soil or some other irregularity, appears 
from (10), where half the quantity gave excellent results. 12 tons of 
stable manure (11), containing double the full (theoretical) amounts 
of nitrogen, phosphoric acid, and potash, gave much the best returns 
of any of the applications. (14) contained the same amounts of the 
same fertilizers as (4) and 450 lbs. of marl. Here, again, the marl 
proved valueless. 

Comparing, next, the effects of full and half dressings of nitrogen, 
it appears that in the nitrate of soda the half amount (3) was not as 
effective as the full (2), but that in the cotton seed meal (5), dried 
blood (7), and ground cotton seed (10), it gave equally as good results 
as the full amount in (4), (6), and (9). The relative cost of the differ
ent forms of nitrogen is given under subsection 2 of the corn tests. 

b. Columbia Farm.—The tests were, with two exceptions, the same 
as at Spartanburg. Their results are given in Table LX. 



109 

TABLK LX. 

Nitrogeneous Fertilizers on Cotton.—Columbia Farm. Plats 1-20 acre each. Checked 
4 ft. x ft. Dickson's Improved. Averages of Duplicates for 1888. 

Kind and Amount of Fertilizer 
per Acre. 

Per cent. 1 

of 

Seed Cotton per 
acre—lbs. 

Per cent, 
of 

Lint to 
Seed Cot

ton. 

Lint per acre, 
lbs. 

Missing 
Hills. 

1 
Actual. Cor

rected. 

Per cent, 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

30.62 244 350 32.50 79 114 

13.86 672 768 « 218 249 

12.04 637 726 

• 

« 207 236 

12.27 552 629 » 179 206 

12.72 692 796 « 225 259 

10.00 640 712 « 195 232 

10.45 702 789 228 256 

15.23 397 470 « 124 153 

9.72 590 637 « 171 206 

7.77 607 659 " 197 207 

7.50 445 480 » 145 156 

.1 15.90 1,000 1,201 . .. 324 390 

12.73 805 919 « 261 299 

18.63 

I 

737 893 " 239 292 

Unfertilized.. 
(1) 

:} 
(2) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs 
Nitrate of soda 330 lbs 

(3) 
Muriate of potash 100 lbs. 
Acid phosphate 1 GO lbs. 
Nitrate of soda 105 lbs. 

(4) 
Muriate of potash 70 lbs. 
Acid phosphate - 35 lbs. 
Cotton seed meal 745 lbs. 

(5) 
Muriate of potash 85 lbs. 
Acid phosphate 100 lbs. 
Cottonseed meal 373 lbs. 

(6) 
Muriate of potash 100 lbs.l 
Acid phosphate 100 lbs. > 
Dried blood 435 lbs.) 

W , . 
Murirate of potash 100 lbs. 
Acid phosphate 100 lbs. 
Dried blood 217 lbs. 

(8) 

Muriate of potash 50 lbs. 1 
Cotton seed (whole) 2,080 lbs.) 

(9) 

Muriate of potash 50 lbs. 1 
Cotton seed (finely ground) 2,080 lbs. J 

(10) 

Muriate of potash 50 lhs.' 
Cotton seed (coarsely ground) 2,080 lbs. i 

(H) 

Muriate of potash 70 lbs.) 
Acid phosphate 80 lbs. 
Cottonseed (finely ground) 1,040 lbs., 

Stable manure . 

(12) 

(13) 

Stable manure. 

(14) 

Muriate of potash 50 lbs. 
Acid phosphate 70 lbs. 
Nitrate of soda 160 lbs. 



110 

The stable manure (13) and mixture of stable manure and fertil
izers (14) gave the best results, and the nitrate of soda and dried 
blood, the next best. The next three, cotton seed meal (fi), cotton 
seed, finely ground (9), and cotton seed, coarsely ground (10), gave 
exactly the same yields. The whole cotton seed (8) gave the poorest 
results of all. The heavy applications of stable manure (12), con
taining double the normal amounts of the three constituents, here, 
again, largely increased the yield. In the nitrate of soda, cotton seed 
meal and dried blood, the half dressing of nitrogen, (3), (5), and 
(7), gave, when allowance is made for probable error, practically the 
same results as the full, (2), (4), and (6). In the finely ground cot
ton seed (11), however, it proved inferior to the full dressing. 

c. Darlington Farm.—The tests were the same as at Columbia. 
Table LXI. gives their results. 

TABLE LXI. 

Nitrogenous Fertilizers on Cotton.—Darlington Farm. I'lats 1-20 acre each. Checked 3% ft. x 
3% ft. Mclver. Averages of Duplicates for 1888. 

Per cent. 
Seed Cotton per 

acre—lbs. 
Per cent, 

of 
Lint per acre, 

lbs. 

Kind and amount of Fertilizer per Acre. 
of Lint to 

Seed Cot
ton. 

Kind and amount of Fertilizer per Acre. Missing 
Hills. 

1 
Actual. Cor

rected. 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

(1) 

30.05 266 370 32.67 87 121 

(2) 

30.05 266 370 32.67 

Muriate of potash 100 1bs."l 
Acid phosphate 160 lbs. > 10.23 927 1,031 » 303 336 

(3) 

Muriate of potash 100 lbs. 1 
Acid phosphate 160 lbs. > 14.77 777 910 254 297 

(4) 

Muriate of potash 70 lbs.1 
Acid phosphate 35 lbs. > 7.10 890 955 " 290 312 

(«) 

M uriate of potash 85 lbs. 1 
Acid phosphate 100 lbs. > 10.51 992 1,108 « 299 362 

(6) 

Muriate of potash 100 lbs.") 
Acid phosphate 160 lbs. > 13.35 1,065 1,225 « 348 400 

(V) 
Muriate of potash 100 lbs. 1 
Acid phosphate 160 lbs. > 
Dried blood 317 lbs. J 

10.23 j 1,012 1,125 ' <  330 367 
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TABLE LXI.— Continued. 

Nitrogenous Fertilizers on Cotton.—Darlington Farm, l'lats 1-20 A cre each. Chocked 3% ft. x 
W/2 ft- Mclver. Averages of Duplicates for 1S88. 

Kind and amount of Fertilizer per Acre. 

Per cent, 
ol 

Seed Cotton per 
Acre—lbs. Per cent, 

of 

Lint per Acre, 
lbs. 

Kind and amount of Fertilizer per Acre. 
Missing 
Hills. Actual. Cor

rected. 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

(8) 

Muriate of potash 50 lbs. 1 
2,080 lbs. J 12.72 560 715 32.67 183 234 

(9) 

Muriate of potash 50 lbs. ) 
2,080 lbs. j 14.20 727 846 <«  237 276 

(10) 

Muriate of potash 
Cotton seed (ground) 

50 lbs. \ 
2,080 lbs. j" 11.65 827 933 « 270 305 

(11) 

Muriate of potash 
Acid phosphate 
Cotton seed (ground) 

70 lbs.) 

1,040 lbs.) 
10.22 722 801 » 236 262 

(12) 

Stable manure 12.21 1,060 1,203 " 346 393 

(13) 

Stable manure 13.07 1,052 1,159 » 343 377 

(14) 

Muriate of potash 
Acid phosphate 
Nitrate of soda 
Stable manure 

70 lbs. ! 14.20 992 1,153 « 324 376 

The probable error, which, it will be remembered, was greater at 
this farm than at either of the other two, must be considered in com 
paring the results. Dried blood (6) g ave the best results, and the 
stable manure (13) and mixture of stable manure and fertilizers (14) 
the next best. Nitrate of soda (2) gave returns somewhat inferior to 
those of (13) and (14). The next two, cotton seed meal (4) and 
ground cotton seed (10), gave practically the same yields. Crushed 
cotton seed (9) gave a still smaller yield, and whole cotton seed ( 8) 
the smallest of all. The heavy application of stable manure (12) was 
not as effective here as at the other farms. The half dressing of nitro
gen gave in every case about the same results as the full dressing. 

d. Averages of the three Farms.—The averages of the tests at the 
three farms appear in Table LXII. 
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TABLE LXIT. 

Nitrogeneous Fertilizers on Cotton.—Averages of Spartanburg, Columbia, and Darlington Farms 
for 1888. 

Kind and amount of Fertilizers per Acre. 

Averages of Duplicates per 
acre for each farm. Lint, 
in lbs. 

0) 
Unfertilized 

(2) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs 
Nitrate of soda 380 lbs 

(3) 

Muriate of potash 100 lbs 
Acid phosphate 160 
Nitrate of soda 165 lbs. 

T4) 
Muriate of potash 70 lbs. "| 
Acid phosphate 35 lbs. 
Cotton seed meal 745 lbs ;} 

(3) 

214 

271 
Muriate of potash 85 lbs. 
Acid phosphate 100 lbs 
Cotton seed meal 373 lbs 

(6) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Dried blood 435 lbs. 

(7) 

Muriate of potash 100 lbs. 
Acid phosphate 160 lbs. 
Dried blood 217 lbs. 

(8) 

Muriate of potash 50 lbs. 1 
Cotton seed (whole) 2,080 lbs. J 

(9) 

Muriate of potash 50 lbs. ^ 
Cotton seed (ground) 2,080 lbs. ) 

(10) 

Muriate of potash 50 lbs. \ 
Cotton seed (crushed) *2,080 lbs. J 

(H) 

Muriate of potash 70 lbs. 
Acid phosphate 80 lbs. 
Cotton seed (ground) 1,040 lbs. 

(12) 

Stable manure 12 tons.... 369 

176 

234 

259 

206 

207 

367 

393 

Averages per acre, for the three 
Farms. 

104* 

384 

637 

793 
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TABLE LXII.—Concluded. 

Nitroge.neous Fertilizers on Cotton.—Averages of Spartanburg, Columbia, and Darlington Farms 
for 1888. 

Averages of Duplicates per 
acre for each farm. Lint, 
in lbs. 

Averages per acre, for the three 
Farms. 

Kind and amount of Fertilizers per Acre. Kind and amount of Fertilizers per Acre. 

ir
ta

n- bu
rg

. 

£ IS 
2 

o 
tc a 

£ 
j 7 "O 

T3 
3s 

GO 
*3 . 

o 

c a. . ° a 

<zf 
o 
o 

a 
A 3 VI sS 

3 
u a> ~ 
P. 

(13) 

236 299 379 305 628 933 32.64 

(14) 

236 299 379 305 628 933 32.64 

Muriate of potash 50 lbs. 1 
Acid phosphate 70 lbs. ! 
Nitrate of soda 160 lbs. ( 
Stable manure 3 tons. J 

203 292 376 290 598 888 « 

The close agreement in the averages of dried blood (6) , stable ma
nure (13), stable manure and fertilizers (14), nitrate of soda (2), and 
cotton seed m eal (4), is noteworthy. In no case did the difference 
between any two equal the probable error. The averages of ground 
cotton seed (9), and whole cotton seed (8), were also very nearly the 
same, but both were considerably lower than those of the first five. 
Twelve tons of stable manure (12), containing double the required 
amounts of nitrogen, phosphoric acid, and potash, gave an average 
only about 25 per cent, higher than that of half the quantity in (13). 
Comparing, next, (7) with (6), (3) with (2), (5) with (4;, and (11) 
with (9), it appears that in every instance the half dressing of nitro
gen was, when the probable error is allowed for, equally as effective 
as the full. It is interesting to note the comparative effects of cotton 
seed and cotton seed meal. It appears that the whole seed gave 
about as good results as the ground, but that both gave lower 
averages than the equivalent amount of cotton seed meal, that is, an 
amount of the meal furnishing the same number of pounds of nitro
gen. In other words, 745 lbs. of the meal was more than equal, as a 
nitrogenous fertilizer, to 2,080 lbs. of the seed, a proportion of 1 to 
2.79. In the oil mills a ton, or 2,000 lbs. of seed, g ives about 700 lbs. 
of meal, besides oil and some waste products. Now, 700 lbs. is in 
proportion to 2.000 lbs. as 1 is to 2.85. This close correspondence of 
fertilizing value to output of meal is certainly remarkable. It is 
the nitrogen that gives value to the seed and meal, their percent
ages of potash and phosphoric acid being insignificant. Now, leav
ing out the meal and seed, the only difference between (4) and (9) 
was that the first contained 35 lbs. of phosphoric acid and also 20 lbs . 
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more muriate of potash than the second, quantities too small seri 
ously to att'ect the results. Hence, the two applications may be taken 
as tests of the comparative fertilizing values of cotton seed meal and 
cotton seed, and their results bear directly upon the question of ex
changing seed for meal. It is also worthy of remark that three of 
the tons of stable manure applied in (13) were effectively replaced in 
(14) by moderate amounts of chemical fertilizers. In addition to the 
above points, the averages of this subsection appear to justify the 
following remarks: 

As dried blood (6), st able manure (13), stable manure and fertil
izers mixed (14), nit rate of soda (2), and cotton seed meal (4), seem 
to have been equally efficacious, the question o f their relative cost is 
of chief importance. The cost of (6) was $12.08 per acre, of (13) 
$12.00, of (14) $11.51, of (2) $11.54, of (4) $9.97. The cost of the 
cotton seed (8 ) and (9) was $13.00, of (12) $24. If we accept the 
averages as they stand in t he table, the profit (or loss) of each appli
cation would be as follows: (6) $0.37 per acre, (13) $0.09, (14) $5.23, 
(2) $4.48, (4) $1.52. (9) would show a loss of $2.35 p er acre, (12) a 
gain of $1.20 per acre. 

The averages, as well as those of the preceding subsection, show 
that the full or theoretical amount of nitrogen was excessive—that 
half the quantity would probably give equally as good results. 
They strengthen the opinion expressed in that subsection, that 
from 200 lbs. to 250 lbs. nitrate of soda, or its equivalent, would 
answer in place of the 330 lbs. of the formula. Again, accepting the 
averages as they stand in t he table, the applications containing half 
amounts of nitrogen would giv e the foilowing profits: Cotton seed 
meal (5), $10.71 per acre; dried blood. (7), $10.46 ; nitrate of soda 
(3), $5.64; ground cotton seed (11), $2.66. 

It would seem, therefore, that whether we accept the first view, 
that, with proper allowance for probable error, nearly all the full 
amounts of the fertilizers gave practically the same yield, or the last, 
that the actual averages of the half dressings represent the true re
sults, the cotton seed meal must be placed at the top of the list. 
For, of the five applications showing the best averages, i t was the 
cheapest, and of the four half, dressings it gave the largest profit 
per acre. 

4. PIIOSPHATIC FERTILIZERS ON COTTON. 

The experiments were similar to those of the preceding subsec
tion—the only difference being that phosphatic fertilizers were tested 
instead of nitrogenous. In each kind of phosphatic fertilizer experi
mented with, full (theoretical i and half amounts of phosphoric acid 
wero used. Each application furnished the full amount or half 
amount of total phosphoric acid, the object of the tests being to de
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termine the relative values of available and insoluble forms. In the 
acid phosphate nearly all the phosphoric acid was in the soluble 
form, in the reduced phosphate, in the reverted or precipitated form, 
in t he slag and floats, in the insoluble form. The reduced phosphate 
was made by m ixing floats and acid phosphate in the proportion of 
1 lb. of f ormer to 2 lbs. of latter. Analyses, etc., of the sla<r and 
floats are given on page 141 of this report. 

a. Spartanburg Farm.—Table LXUI. includes the results of 8 tests 
besides the average yield of the unfertilized plats. 

TABLE LXIII. 

Phosphatic Fertilizers on Cotton.—Spartanburg; Farm Flats 1-20 Acre Each. Checked i ft. by 3 ft. 
Bahama. Averages of Duplicates for 1388. 

' Per cent 

Kind and Amonnt of Fertilizer per Acre. of 

Missing 
! Hills. 

(1) 

Unfertilized.. 

19.70 

15.69 

(2) 

Muriate of Potash 100 lbs. 
Acid Phosphate 160 lbs 
Nitrate of Soda 330 lbs. 

(3) 

Muriate of Potash 100 lbs.l 
Acid Phosphate 80 lbs. > 
Nitrate of Soda 330 lbs. j 

(4) 

Muriate of Potash 100 lbs.') 
Thomas Phosphate Slag 120 lbs. > i 
Nitrate of Soda 330 lbs. j ' 

(«) 

Muriate of Potash 100 lbs. 
Thomas Phosphate Slag 60 lbs. 
Nitrate of Soda 330 lbs. 

(6) 

Muriate of Potash 100 lbs.) 
Floats 100 lbs V j  
Nitrate of Soda 330 lbs. j 

(7) 

Muriate of Potash 100 lbs.) j 
Floats 50 lbs. V 1 12.88 
Nitrate of Soda 330 lbs.) 

(8) 

Muriate of Potash 100 lbs ) 
Reduced Phosphate 135 lbs. > 
Nitrate of Soda 330 lbs. j 

(9) 

Muriate of Potash 100 lbs. 
Reduced Phosphate 68 lbs. 
Nitrate of Soda 330 lbs, 

12.37 

Seed Cotton per 
Acre—lbs. 

Cor
rected. 

367 

796 

Per cent 
of 

Lint to 
Seed Cot

ton. 

32.75 

Lint per Acre, 
lbs. 

Cor
rected. 

160 

137 
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A glance at this table is sufficient to show that, with every allow
ance for probable error, the acid phosphate (2) gave decidedly the 
best results of the four kinds tested. The floats (6) gave the next 
best, but the difference be tween it and the other two forms did not 
exceed tbe probable error. The slag (4) and reduced phosphate (8) 
gave exactly the same average returns. 

In the acid p hosphate the full amount of phosphoric acid (2) gave 
a considerably larger yield than the half amount (3), but in the other 
thi *ee kinds t he one amount shows, after allowance is made for prob
able error, about as good results as the other. 

Every application increased the crop, as compared with the yield . 
of tbe unfertilized plats, from 100 per cent, to 300 per cent. The 
results of the tests at this farm seem to support those of Section I. 
(with small grain), and to indicate that the soil requires phosphoric 
acid. And analyses, not yet complete, show that the soil of this 
farm is verj T poor in phosphoric acid. 

b. Columbia Farm.—The tests were exactly the same as at Spartan
burg. Table LXIV. gives their results. 
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TABLE LXIV. 

Phosphatic Fertilizers on Cotton.—Columbia Farm. Plats 1-20 Acre Eacli. Checked 4 ft. by P/i ft-
Dickson's Improved. Averages of Duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

Per cent 
of 

| Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Lint to 

Lint per Acre, 
lbs. 

Missing 
Hills. Actual. Cor

rected. 

Seed Cot
ton. Actual. Cor

rected. 

ff) 

30.62 244 350 32.50 79 114 

(2) 

30.62 244 350 32.50 79 114 

Muriate of Potash 100 lbs.) 
Acid Phosphate 100 lbs. t 
Nitrate of Soda 330 lbs. j 

(3) 

13.86 672 768 " 218 249 

Muriate of Potash 100 lbs.) 
Acid Phosphate 80 lbs. > 
Nitrate of Soda 330 lbs. j 

(4) 

10.00 567 630 " 184 204 

Muriate of Potash 100 lbs.) 
Thomas Phosphate Slag 60 lbs. v 
Nitrate of Soda 330 lbs. j 

(5) 

14.09 390 455 « 126 146 

Muriate of Potash 100 lbs.) 
Thomas Phosphate Slag GO lbs. v 
Nitrate of Soda 330 lbs. j 

(6) 

14.71 392 459 " 127 149 

Muriate of Potash 100 lbs.) 
Floats 100 lbs. V 
Nitrate of Soda 330 lbs. J 

(7) 

12.21 492 561 " 160 183 

Muriate of Potash 100 lbs.) 
Floats 50 lbs. > 
Nitrate of Soda 330 lbs. j 

(8) 

14.32 480 558 « 156 181 

Muriate of Potash 100 lbs.) 
Reduced Phosphate 135 lbs. v 
Nitrate of Soda 330 lbs. j 

(9) 

15.91 570 685 » 185 222 

Muriate of Potash 100 lbs ) 
Reduced Phosphate 08 lbs. > 
Nitrate of Soda 330 lbs j 

11.59 582 661 « «  189 215 

"YV hile here, again, the acid phosphate (2) gave the best results, the 
reduced phosphate (8) gave the next best, and the difference between 
them was less than the probable error. The slag gave the poorest 
returns. The difference between its average and that of floats (6) 
was very nearly the same as the difference between the floats and 
reduced phosphate, and in both cases was a little less than the probable 
error. The comparison of the averages of the full and half amounts 
shows that the results were the same as at Spartanburg—in the acid 
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phosphate a reduction of the phosphoric acid (3) affected the yield, in 
the other three kinds the half dressing gave, in each case, almost ex
actly the same returns as the full. 

The effects of phosphoric acid w ere by no means as clearly marked 
at this farm as they were at Spartanburg. The increased yields 
afforded by t he several applications range only from 25 per cent, to 
100 per cent. 

c. Darlington Farm.—The tests were the same as those of the other 
farms. The results appear in Table LXV. 

TABLE LXV. 

Photphatic Fertilizers on Cotton.—Darlington Farm. Plats 1-20 Acre Each. Checked ft. by 
?,]/2 ft. Mclver. Averages of Duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

Per cent 
of 

Missing 
Hills. 

Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Lint to 
Seed Cot

ton. 

Lint per Acre, 
lbs. 

Kind and Amount of Fertilizer per Acre. 

Per cent 
of 

Missing 
Hills. Actual. '' Cu''", rected. j 

Per cent 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

(1) 
Unfertilized.. 

(2) 

Muriate of Potash 100 lbs. 
Acid Phosphate 160 lbs. 
Nitrate of Soda 330 lbs. 

(3) 

Muriate of Potash 100 lbs.l 
Acid Phosphate 80 lbs. V 
Nitrate of Soda 330 lbs. J 

(4) 

Muriate of Potash 100 lbs. 
Thomas Phosphate Slag 120 lbs. 
Nitrate of Soda 330 lbs. 

(5) 

Muriate of Potash 100 lbs. 
Thomas Phosphate Slag 60 lbs. 
Nitrate of Soda 330 lbs. 

(0) 

Muriate of Potash 100 lbs. 
Floats 100 lbs. 
Nitrate of Soda 330 lbs. 

(V 

Muriate of Potash 100 lbs. 
Floats 50 lbs. 
Nitrate of Soda 330 lbs. 

(8) 

Muriate of Potash 100 lbs. 
Reduced Phosphate 135 lbs. 
Nitrate of Soda 330 lbs. 

(9) 

Muriate of Potash 100 lbs.l 
Reduced Phosphate 68 lbs. > 
Nitrate of Soda 330 lbs. j j 

10.23 

34.37 

40.05 

22.15 

26.13 

927 

887 

365 

432 

627 

947 

562 

87 

122 

232 
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The results agree in some points with those at Columbia, the acid 
phosphate giving the best returns, the reduced phosphate the next 
best, floats the next, and slag the poorest. The first two show, how
ever, much higher averages than the last two, which gave very 
nearly the same yields. In the acid phosphate and slag the half 
dressings of phosphoric acid (3) and (5) proved as effective as the full, 
but in the slag and reduced phosphate, reducing the amount in (7) 
and (9), was more or less injurious to the crop. 

The phosphatic fertilizers show an increase, as compared with the 
yield of the unfertilized plats, ranging from 100 per cent, to 250 per 
cent. 

d. Averages of the Three Farms.—Table LXVI. gives the averages 
of the tests of the three farms. 
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TABLE LXVI. 

Phosphatic Fertilizers on Cotton.—Averages for Spartanburg, Columbia, and Darlington Farms 
for 1888. 

Averages per Acie of Du
plicates for each Farm. 

Lint—in lbs. 
Averages per Acre for the three 

Farms. 

Kind and Amount of Fertilizer per 
Acre. 

| S
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P
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n
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L
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(1) 

76 114 121 104 213 317 32.64 

(2) 

76 114 121 104 213 317 32.64 

Muriate of Potash 
Acid Phosphate 
Nitrate of Soda 

100 lbs.") 
160 lbs. }-
330 lbs. J 

260 249 336 282 583 865 « 

(3) 

Muriate of Potash 
Acid Phosphate 
Nitrate of Soda 

100 lbs ) 
,. 80 lbs. > 

330 lbs. j 
189 204 360 251 519 770 « 

Muriate of Potash 
Thomas Phosphate Slag .... 
Nitrate of Soda 

100 lbs.") 
120 lbs. y 140 146 185 157 327 484 « 

(5) 

Muriate of Potash 
Thomas Phosphate Slag. ... 
Nitrate of Soda 

60 lbs. Y 127 149 196 157 326 483 » 

(6) 
Muriate of Potash 
Floats 
Nitrate of Soda 

100 lbs.") 
100 lbs. y 189 183 204 192 396 588 » 

(7) 

Muriate of Potash 
Floats 
Nitrate of Soda 

... 100 lbs.") 
50 lbs. y 155 181 158 165 340 505 « 

(8) 
Muriate of Potash 
Reduced Phosphate 
Nitrate of Soda 330 lbs. J 

140 222 309 224 462 686 

(9) 

Muriate of Potash 
Reduced Phosphate 
Nitrate of Soda 

.,,,100 lbs.") 
68 lbs. V 139 215 184 179 372 551 

The acid phosphate (2) shows the best average, as well as the best 
results, at each farm. The reduced phosphate (8) stands second in 
the list, floats (6) third, and the slag (4) last. While the difference 
between the averages of (2) and (8), (8) and (6), and (6) and (4) do 
not in any case exceed the probable error, the acid phosphate (2) 
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gave about 100 lbs. more lint per acre than the slag (4), with every 
allowance for probable error. 

In the acid phosphate, reduced phosphate, and floats, the half 
amount of phosphoric acid, (3), (9), and (7), gave somewhat smaller 
returns than the full amount in (2), (8), and (6); in t he slag (5) it 
gave exactly the same. The average increase afforded b y the phos-
phatic fertilizers, as compared with the average yield of the unfertil
ized plats, varied from about 50 per cent, to 250 per cent. 

The results of the experiments of this subsection appear to indicate 
that the value of phosphoric acid, for the soils experimented with, 
was dependent upon the solubility of the forms employed—the readily 
soluble (in the acid phosphate) being the most effective, the insoluble 
(in the floats and slag), the least—the slowly soluble (in the reduced 
phosphate) standing midway between them. Thej^ also support the 
conclusion drawn from the averages of subsection 1, that the theo
retical amount of phosphoric acid used was not excessive. 

The cost of the phosphoric acid in the several kinds of phosphates 
tested is given on page 185 of this report. 

5. POTASSIC FERTILIZERS ON COTTON. 

The tests were in all respects like those of the last two subsections. 
Full (theoretical) and half amounts of potash were applied in each of 
the three kinds of potassic manures employed. The composition of 
these manures and cost of the potash in each are given on page 191. 

a. Spartanburg Farm.-—The results of the tests at this farm are 
given in Table LXVII. 
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TABLE LXVII. 

Potassic Fertilizers on Cotton.—Spartanburg Farm. Plats 1-20 Acre Each. Checked 4 ft. by 3 ft. 
Bahama. Averages of Duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

Unfertilized. 

0) 

(2) 

Muriate of Potash 100 lbs. 
Acid Phosphate 100 lbs. 
Nitrate of Soda 330 lbs. 

(3) 

Acid Phosphate 100 lbs. 
Nitrate of Soda 330 lbs 

(4) 

J 

Acid Phosphate 100 lbs. 
Nitrate of Soda 330 lbs. 

(5) 

Kainit 200 lbs. 
Acid Phosphate 100 lbs. 
Nitrate of Soda 330 lbs 

'(6) 

Sulphate of Potash 130 lbs. 
Acid Phosphate 100 lbs. 
Nitrate of Soda 330 lbs. 

(7) 

Sulphate of Potash 05 lbs. 1 
Acid Phosphate 160 lbs. -
Nitrate of Soda 330 lbs. 

Per cent 
of 

Mi&sing 
Hills. 

Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Missing 
Hills. 

Lint per Acre, 
lbs. Per cent 

of 
Mi&sing 
Hills. Actual. Cor

rected. 

Per cent 
of 

Missing 
Hills. Actual. Cor

rected. 

13.56 196 231 32.75 65 76 

19.70 637 790 « 209 260 

14.14 620 719 ( «  203 235 

6.82 712 762 a 233 251 

5.81 637 676 208 221 

17.42 530 639 « 173 209 

12.37 495 563 « 162 184 

The muriate (2) and kainit (4) gave practically the same yields, 
and both gave somewhat better results than the sulphate (6). It will 
be noticed, after allowing for probable error, that the half dressing 
gave in every case as good returns as the full. 

b. Columbia Farm.—The tests were the same as at Spartanburg. 
Their results are given in Tab le LXArIII. 
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TABLE LXVIII. 

Potassic Fertilizers on Cotton.—Columbia Farm. Plats 1-20 Acre Each. Checked 4 ft. by 2% ft. 
Dickson's Improved. Averages of Duplicates for 1888. 

Kind and Amount of Eertilizor per Acre. 

Per cent 
of 

Missing 
Hills. 

Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Missing 
Hills. 

Lint per Acre, 
lbs. 

Kind and Amount of Eertilizor per Acre. 

Per cent 
of 

Missing 
Hills. Actual. Cor

rected. 

Per cent 
of 

Missing 
Hills. Actual. Cor

rected. 

Unfertilized.. 

(1) 

(2) 

Muriate of Potash 100 lbs. 
Acid Phosphate 160 lbs. 
Nitrate of Soda 330 lbs. 

(3) 

Muriate of Potash 50 lbs. 
Acid Phosphate 160 lbs. 
Nitrate of Soda 330 lbs. 

(4) 

Kainit 400 lbs. 
Acid Phosphate 160 lbs. 
Nitrate of Soda 330 lbs. 

(5) 

Kainit 200 lbs 
Acid Phosphate 160 lbs 
Nitrate of Soda 330 lbs 

(0) 

;} Sulphate of Potasli 130 lbs. 
Acid Phosphate 160 lbs, 
Nitrate of Soda 330 lbs 

(7) 
Sulphate of Potash ... 65 lbs. "1 
Acid Phosphate 160 lbs. 
Nitrate of Soda 330 lbs. j 

13.86 

7.95 

25.22 

7.50 

5.91 

672 

765 

807 

768 

754 

797 

887 

32.50 79 

248 

262 

193 

259 

270 

272 

245 

306 

It appears that, after allowing for probable error, ±27 lbs. of lint 
per acre, all three kinds, (2), (4), and (6), gave practically the same 
averages, and that the half amounts in (3), (5), and (7) were fully as 
effective as the full in (2), (4), and (6). 

c. Darlington Farm.—The results of the tests at this farm are 
given in Table LXIX. 
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TABLE LXIX. 

Potassic Fertilizers on Cotton.—Darlington Farm. Plats 3-20 Acre Each. Checked 3J^ ft. by 3% ft. 
Mclver. Averages of Duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

Per cent 
of 

Missing 
Hills. 

(1) 

Unfertilized 

(2) 

Muriate of Potash 100 lbs. | 
Acid Phosphate 160 lbs. v 
Nitrate of Soda 330 lbs.) 

(3) 

Muriate of Potash 50 lbs. 1 
Acid Phosphate 160 lbs. r 
Nitrate of Soda 330 lbs. ) 

(4) 

Kainit 400 lbs. 
Acid Phosphate 160 lbs. 
Nitrate of Soda 330 lbs. 

Kainit 200 lbs. 1 
Acid Phosphate 160 lbs. > 
Nitrate of Soda 330 lbs. J 

(6) 

Sulphate of Potash 130 lbs. 
Acid Phosphate 160 lbs. 
Nitrate of Soda 330 lbs. 

(7) 

Sulphate of Potash 
Acid Phosphate 
Nitrate of Soda 

16.47 

7.95 

10.79 

11.93 

Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Lint to 
Seed Cot

ton. 

Lint per Acre, 
lbs. 

Actual. Cor
rected. 

Per cent 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

266 

i 

370 32.67 87 121 

927 1,031 303 336 

740 928 241 303 

1,047 1,140 « 342 372 

1,077 1,225 351 400 

1,000 1,145 - 326 374 

872 1,036 « 285 338 

The agreement between the results of the Darlington and Colum
bia tes ts is remarkably close. It will be remembered that the prob
able error at Darlington was ±39.7 lbs. of lint per acre. The kainit 
( 4) and sulphate (6) gave almost identically the same results, and the 
difference between them and the muriate was less than the probable 
error. And in every case the half amount of potash proved equal to 
the full. All the applications gave higher averages than at the other 
farms. 

d. Averages of the Three Farms.—The averages of the three farms 
are jriven in Table LXX. 
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TABLE LXX. 

Potassic Fertilizers on Cotton.—Averages of Spartanburg, Columbia, and Darlington Farms for 1888. 

Kind and Amount of Fertilizer per 
Acre. 

Averages of Duplicates 
per Acre for each of 
Farms. Lint—in lbs. 

Averages per Acre for the three 
Farms. 

Kind and Amount of Fertilizer per 
Acre. 

Sp
ar

ta
nb

ur
g.

 

C
ol

um
bi

a.
 

D
ar

li
ng

to
n.

 

L
in

t—
lb

s.
 

Se
ed

—
lb

s.
 

L
in

t 
an

d
 s

ee
d,

 
lb

s.
 

P
er

 c
e
n

t 
of

 
L

iu
t.

 

(1) 

76 114 121 104 213 317 32.64 

(2) 

76 114 121 104 213 317 32.64 

Muriate of Potash 100 lbs. 1 
Acid Phosphate 160 lbs. > 
Nitrate of Soda 330 lbs. J 

(3) 

260 249 336 282 583 865 " 

Muriate of Potash 50 lbs.") 
Acid Phosphate 160 lbs. > 
Nitrate of Soda 330 lbs. J 

(4) 

235 270 303 269 556 825 u 

Kainit 400 lbs.") 
Acid Phosphate 160 lbs. > 
Nitrate of Soda 330 lbs. j 

(5) 

251 272 372 298 615 913 
" 

Kainit 200 lbs. "| 
Acid Phosphate 160 lbs. v 
Nitrate of Soda 330 lbs. J 

(6) 

221 245 400 289 596 885 " 

Sulphate of Potash 130 lbs.") 
Acid Phosphate 160 lbs. > 
Nitrate of Soda 330 lbs. J 

(7) 

209 278 374 287 593 880 " 

Sulphate of Potash 65 lbs. "I 
Acid Phosphate 160 lbs. 1 
Nitrate of Soda 330 lbs. J 

184 306 338 276 571 847 < (  

The probable error averaged ±29.4 lbs. of lint per acre, an amount 
greater than the difference between any two of the applications. The 
agreement in t he results of the full applications, (2), (4), and (6), is 
even closer than at Darlington. The difference between the average 
and full amounts of potash was only 13 lbs. of lint in t he muriate, 9 
lbs. in the kainit, and 11 lbs. in t he sulphate. 

It is very clear from these averages that the potash was equally 
effective at all three farms, showing an increase of from 100 lbs. to 
140 lbs. of lint per acre. Hence the question of the relative cost of 
the potassic fertilizers becomes an important one. The muriate would 
be preferred as being somewhat the cheapest of the three. 

The results are also in accord with those of subsection 1 as to the 
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efficacy of t he half amount as compared with the full. We have con
tinued reason to believe that 50 lbs. to 75 lbs. of muriate would be 
the proper amount to use in combination with the nitrogen and phos
phoric acid. 

6. COMPOSTS ON COTTON. 

Through the labors of Furman and others, the attention of the 
Southern farmer has, in recent years, been turned to the subject of com
posts. Numerous formulas for their preparation have been recom
mended and t ried. Three of the most popular, together with several 
of our own, were tested last year on the Columbia Farm. 

In the following tables No. 1 is the well-known compost of the late 
Farish Furman, of Georgia; No. 2, a compost largely used, so it is 
stated, in portions of Georgia and Alabama; and No. 3, a compost 
recommended by the North Carolina Experiment Station. Nos. 4, 5, 
6, 7, and 8 are composts prepared by ourselves. 

TABLE LXXI. 

Formulas for a Ton of Composts. 

Compost. 

Constituents—Number of Pounds per Ton. 

Acid 
phosphate. Kainit. Cotton 

Seed. 
Stable 

Manure. 

Furnian's Compost No. 1 

Georgia and .Mabania Compost No. 2.. 

North Carolina Compost No. 3 

South Carolina Compost No. 4 

South Carolina Compost No. 5 

South Carolina Compost No. G 

South Carolina Compost No. 7 

South Carolina Compost No. 8 

333% 

500 

800 

750 

160% 

750 

200 

350 

350 

350 

350 

750 

750 

600 

600 

600 

900 

900 

1,000 

750 

750 

400 

300 

300 

Nos. 1 and 2 contained 500 lbs. of commercial fertilizers, No. 3 
1,000 lbs.; Nos. 4, 5, G , and 7, 1.100 lbs. Nos. 4 and 5 had two-thirds 
of their organic matter in the form of cotton seed, and one-third in 
the form of stable manure ; 6 and 7 had all of it in form of cotton seed. 
Nos. 4 and 6 had their phosphoric acid for the most part available (in 
acid phosphate) ; 5 and 7 had theirs insoluble (in floats). The inten
tion was to test the effects of composting upon the solubility of the 
phosphoric acid. It was expected that composting the floats along 
with kainit would make some of its. phosphoric acid available. No. 
8 contained no commercial fertilizers. 



The next table gives the number of pounds of nitrogen, phosphoric 
acid, and potash in a ton of each compost. 

TABLE LXXII. 

Showing Number of Pounds of Nitrogen, Phosphoric Acid, and Potash per Ton, with Cost. 

Compost. Nitrogen. 
Phosphoric 

Acid. 
Potash. 

Cost per 

Ton. 

Furman's No. 1 22.12 66.02 32.00 $8 41 

Georgia and Alabama No. 2 22.12 91.62 12.00 8 50 

North Carolina No. 3 16.80 136.80 32.80 10 40 

South Carolina No. 4 16.35 128.55 50.40 10 87 

South Carolina No. 5 16.35 207.30 50.40 9 75 

South Carolina No. G 22.50 131.70 52.80 12 37 

South Carolina No. 7 22.50 210.45 52.80 11 25 

South Carolina No. 8 29.50 15.50 16.00 7 00 

It will be n oticed that there was a wide variation in t he proportion 
of the three constituents in the several formulas, especially as regards 
the phosphoric acid, which ranged from 15.50 lbs. in No. 8 to 210.45 
lbs. in No. 7.' The nitrogen varied from 16.35 lbs. (in 4 and 5) to 29.50 
(in 8), and the potash from 16 lbs. (in 8) to 52.8 lbs. (in 6 and 7). 

The next table gives the number of pounds of the three (nitrogen, 
phosphoric acid, and potash) applied per acre (in 1,600 lbs. of com
post). 

TABLE LXXIII. 

Giving Number of Pounds per Acre of Nitrogen, Phosphoric Acid, and Potash in an Application 
of 1,000 lbs. of Compost. 

, 
Compost. Nitrogen. 

Phosphoric 

Acid. 
Potash. 

Furman's No. 1 17.69 52.81 25.60 

Georgia and Alabama No. 2 17.69 73.29 9.60 

North Carolina No. 3 13.44 109.44 26.24 

South Carolina No. 4 13.08 102.84 40.32 

South Carolina No. 5 13.08 165.84 40.32 

South Carolina No. 6 18.00 105.36 42.24 

South Carolina No. 7 18.00 168.36 42.24 

South Carolina No. 8 23.60 12.40 12.80 

Required for crop of 300 lbs. lint 32.00 2G.OO 48.00 

In none of the composts were the three constituents present in the 
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estimated or theoretical proportions. The nearest approach was in 
No. 8, which contained, roughly speaking, about one-half the required 
amounts of nitrogen and phosphoric acid, and one-fourth the required 
amount of potash. No. 7 contained about seven times the theoretical 
amount of phosphoric acid. The results of the tests are given in 
Table LXNIY. 

TABLE LXXIV. 

Composts on Cotton.—Columbia Farm. Plats 1-20 Acre Each. Checked 4 ft. by 2% ft. Dickson's 
Improved. Averages of Duplicates for 1888. 

Kind and amount of Compost per acre. 

(!) 
Unfertilized 

(2) 

Muriate of Potash 100 lbs.~| 
Acid Phosphate 160 lbs. s 
Nitrate of Soda 380 lbs. J 

(3) 

Muriate of Potash 50 lbs. ~| 
Acid Phosphate 70 lbs. ! 
Nitrate of Soda 160 lbs. 
Staole Manure 3 tons. 

(4) 

Per cent 
of 

Missing 
Hills. 

30.62 

13.86 

12.73 Stable Manure 6 tons. 

(5) 

Compost No. 1 1,600 lbs. 13.63 

(6) 

Compost No. 2 1,600 lbs. 5.45 

(7) 

Compost No. 3 1,600 lbs. 8.41 

(8) 

Compost No. 4 1,600 lbs. 5.00 

(9) 

Compost No. 5 1,600 lbs. j 6.13 

(10) 

Compost No. 6 1,600 lbs. 4.32 

(") 

Compost No. 7 1,600 lbs. 8.63 

(12) 

Compost No. 8 1,600 lbs. 17.04 

Seed Cotton per 
Acre—lbs. Per cent 

of 
Lint to 

Seed Cot
ton. 

Lint per Acre, 
lbs. 

Actual. Cor
rected. 

Per cent 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

244 350 32.50 79 114 

672 

00 
cd 
l—

 « 218 249 

737 893 « . 239 292 

805 919 ' <  261 299 

582 662 » 189 215 

727 771 ^ « 239 250 

602 658 " 195 214 

702 735 " 228 239 

882 940 » 287 305 

945 987 » 307 321 

827 897 « 269 291 

575 700 « 186 227 
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The averages of the unfertilized plats (1), of the standard applica
tion (2), of the mixture of commercial fertilizers and stable manure 
(3), and of stable manure (4), are included in the table for purposes 
of comparison. The probable error was ±27 lbs. of lint per acre. 
As was to be expected from its composition, No. 6 gave slightly the 
best results. No. 7, which differed from No. 6 in having floats in
stead of acid p hosphate, gave almost the same average. So did No. 
5, w ith a mixture of cotton seed and stable manure. On comparing 
No. 5 with No. 4, it will be seen that the floats gave better results 
than the acid phosphate. Nos. 5, 6, and 7 gave almost the same re
turns as the mixture of fertilizers and stable manure (3) and the 
stable manure (4), and somewhat better results than the standard 
application (2). The Georgia and Alabama compost, No. 2, gave 
rather better results than Furman's, No. 1, and the North Carolina, 
No. 3. No. 8, a much cheaper compost, gave as good results as any
one of the three. Accepting the figures as they stand in t he table, 
the profit (+) or loss (—) per acre of the several applications may
be given as follows : (2), -}- §0.61; (3), + §4.43 ; (4), + §4.65 ; (5), 
+ §0.68; (6), +§3.74; (7), -§1.40; (8), +§0.38; (9), + §7.44; 
(10),+§6.26; (11), +§4.68; (12) +§3.17. 

It is evident that compost No. 5 gave the best, and compost No. 6 
the next best results. In a similar series of tests carried on for sev
eral years at this farm, but on a very different soil, N o. 5 gave nearly 
similar results, showing continued superiority. 

7. MODES OF APPLYING FERTILIZERS ON COTTON. 

These tests bear upon the much discussed question of the best 
mode of applying feutilizers on hoed crops. The same quantities of 
the same fertilizers were applied at the same time in t wo different 
ways, in the hill and broadcast. The applications were made at the 
time the cotton was planted. The required (theoretical) amounts of 
nitrogen, phosphoric acid, and potash were furnished by cotton seed 
meal, acid phosphate, and muriate of potash. Full and half amounts 
of nitrogen were tested. 

a. Spartanburg Farm.—The results of the tests at this farm are 
given in Table LXXV. 
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TABLE LXXV. 

Modes of Applying Fertilizers on Cotton.—Spartanburg Farm. Plats 1-20 Acre Each. Checked 
4 ft. by 3 ft. Bahama. Averages of Duplicates for 1888. 

Amount of Fertilizer per Acre and How 
Applied. 

Per cent 
of 

Missing 
Hills. 

0)  
Muriate of Potash TO lbs. 
Acid Phosphate 35 lbs. j-in hill... 
Cotton Seed Meal 740 lbs. _ 

(2) 

Same 
izer 
me amounts of same Fertil-'l Broadcast. 
zers as (1) J 

(3) 

Muriate of Potash 85 lbs.l 
Acid Phosphate 100 lbs. ^-in hill. 
Cotton Seed Meal 373 lbs. _ 

(4) 

Same 
izers 

amounts of same Fertil-1 BroadCftst. 
a as (3) j 

11.36 

14.64 

1 Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Lint to 
Seed Cot

ton. 

Lint per Acre, 
lbs. 

Actual. Cor
rected. ] 

Per cent 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

741 844 32.75 239 276 

637 734 208 240 

707 828 " 231 271 

582 662 < <  191 216 

It appears that the full amount of nitrogen applied broadcast in (2) 
gave, when the probable error is allowed for, about as good results as 
when applied in'the hill (1), but for the half amount broadcasting 
(4) was not as effective as the other method. The difference against 
it, however, was very slight. 

b. Columbia Farm.—Table LXXYI. gives the results of t he tests at 
this farm. 



131 

TABLE LXXYI. 

Modes of Applying Fertilizers on Cotton.—Columbia Farm. Plats 1-20 Aero Each. Cheeked 
4 ft. by 2% ft. Dickson's Improved. Averages of Duplicates for 1888. 

Amount of Fertilizer per Acre and How 
Aj)plied. 

Per cent 
of 

Missing 
Hills. 

Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Lint to 
Seed Cot

ton. 

Lint per Acre, 
lbs. 

Amount of Fertilizer per Acre and How 
Aj)plied. 

Per cent 
of 

Missing 
Hills. Actual. Cor

rected. 

Per cent 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

(1) 

Muriate of Potash 70 lbs. 
Acid Phosphate 35 lbs. ^-in hill. 
Cotton Seed Meal 745 lbs. 

(2) 

Same amounts of same Fertil-1 
izers as (1) J 

(3) 

Muriate of Potash 85 lbs." 
Acid Phosphate loo lbs. J-in hill. 
Cotton Seed Meal 373 lbs. 

(4) 

Same amounts of same Fertil
izers as (3) 

(5) 

Muriate of Potash 50 lbs.O 
Cotton Seed, finely >in hill, 

ground 2,080 lbs. J 

(G) 

Same amounts of same Fertil-"1 , , 
izers as (5) } broadca8t-

17) 

Muriate of Potash 50 lbs. 
Cotton Seed, coarsely }-in hill, 

ground 2,080 lbs. 

(8) 

Same amounts of same Fertil-1 , . 
izers as (7) } broadcast. 

12.27 

broadcast. 13.86 

9.72 

15.22 C17 

717 

796 

725 

32.50 

The first four tests were the same as at Spartanburg. Here, again, 
(2) gave, when allowance is made for the probable erior, ± 27 lbs. of 
lint per acre, about the same returns as (1), but the half amount gave 
slightly better results in (4) than in (3). Where heavy applications 
of finely and coarsely ground cotton seed, (5), (6), (7), and (8), were 
employed, the difference between the two modes ilems to have been 
very slight. 

c. Darlington Farm.—The results of the tests appear in Table 
LXXYII. 
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TABLE LXXVII. 

Modes of Applying Fertilizers on Cotton.—Darlington Farm. Flats 1-20 Acre Each. Checked 
ft. by 'Sy2 ft. Mclver. Averages of Duplicates for 1888. 

Amount of Fertilizer per Acre and How 
Applied. 

Per cent 
of 

Missing 
Hills. 

Seed Cotton per 
Acre—lbs. 

Actual. Cor
rected. 

Per cent 
of 

Lint to 
Seed Cot

ton. 

(1) 

Muriate of Potash TO lbs. "1 
Acid Phosphate 35 lbs. ,>in hill 
Cotton Seed Meal 745 lbs. j 

(2) 

Same amounts of same Fertil-j broadca9t. 
izers as (1) J 

(3) 

Muriate of Potash 85 lbs." 
Acid Phosphate 100 lbs. fin hill. 
Cotton Seed Meal 373 lbs. 

(4) 

Same amounts of same Fertil-1 broadcajt. 
izers as (3) J 

Mur'ate of Potash 50 lbs. 
Cotton Seed, finely Win h ill, 

ground 2,080 lbs. J 

(0) 

Same amounts of same Fertil-1 broadcast. 
izers as (5) J 

0 )  
Muriate of Potash 50 lbs." 
Cotton Seed, coarsely Win hi ll, 

ground 2,080 lbs. J 

(8) 

Same amounts of same Fertil-1 broadcagt 
i z e r s  a s  ( i )  j  

7.10 

8.23 1,067 

11.07 

14.20 

17.04 

827 

727 

1,108 

712 

846 

Lint per Acre, 
lbs. 

349 

237 

243 

Cor
rected. 

The tests were the same as at Columbia. 
Here, again, when allowance is made for the probable error, 

±39.7 lbs. of l int per acre, it appears that there was, practically, no 
difference between the two modes of applying the fertilizers. 

<1. Averages of tlm three Farms.—The averages of the four tests car
ried on at all three farms are given in Table LXXVIII. 
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TABLE LXXVIII. 

Modes of Applying Fertilizers on Cotton.—~Averages of Spartanburg, Columbia, and Darlington 
Farms for 1888. 

Amount of Fertilizer per Acre and 
How Applied. 

Averages of Duplicates 
per Acre for each Farm. 

Lint—in lbs. 
Averages per Acre for the three 

Farms. 

c 

(1) 

Muriate of Potash... 70 lbs.~ 
Acid Phosphate 35 lbs. in hill. 
Cotton Seed Meal 745 lbs. 

(2) 

Same amounts of same Fer
tilizers as (1) 

(3) 

Muriate of Potash.... 85 lbs. 
Acid Phosphate 100 lbs. 
Cotton Seed Meal 373 lbs. 

(4) 

Same amounts of same Fer
tilizers as (3) 

(5) 

Muriate of Potash, 50 lbs. 
Cotton Seed, finely 

ground 2,080 lbs. 

(6) 

Same amounts of same Fer
tilizers as (6) 

(7) 

Muriate of Potash, 50 lbs. 
Cotton Seed, coarse

ly ground 2,080 lbs. 

(8) 

Same amounts of same Fer
tilizers as (7) 

broadcast. 

j- broadcast. 

276 

240 

271 

216 

in hill. 

broadcast. 

206 

259 

202 

300 

305 

232 

276 

284 

297 

276 

586 870 

570 

The difference between (1) and (2) was only 19 lbs. of lint per 
acre, between (3) and (4) only 21 lbs., while the average probable 
error was ± 29.4 lbs. 

The difference between the full amount of nitrogen applied in the 
hill (1) and broadcast (3) was 22 lbs. of lint per acre ; between the 
half amount in the hill (2) and broadcast (4), only 8 lbs. of lint. The 
agreement of results is surprisingly close, and warrants the don-
elusion that last year the broadcast method of applying fertilizers was, 
at our three farms, just as effective as the other method of dropping 
them in the hill. 

10 
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8. MODES OP PLANTING COTTON. 

The experiments of this subsection were intended to test the effects 
of planting cotton at different distances apart in the check and drill. 
All the plats at each farm received the same application of same fer
tilizers, furnishing the full (theoretical) amounts of phosphoric acid 
and potash, and half the required amount of nitrogen. 

a. Spartanburg Farm.—The results of the tests at this farm are 
given in Table LXXIX. 

table lxxix. 

Modes of Planting Cotton.—Spartanburg Farm. Plats 1-20 Acre Each. Bahama. 

Muriate of Potash 85 lbs.) 
Acid Phosphate loo lbs. -per acre. Averages of duplicates for 1888. 
Cotton Seed Meal 373 lbs. j 

How Planted. 

Per cent 
of 

Missing 
Hills. 

Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Lint to 
Seed 

Cotton. 

Lint per Acre, 
lbs. 

How Planted. 

Per cent 
of 

Missing 
Hills. Actual. Cor

rected. 

Per cent 
of 

Lint to 
Seed 

Cotton. Actual. Cor
rected. 

(1) 

Checked 3% ft. by 3 ft 16.00 640 743 32.75 209 243 

(2) 

Checked 3J^ ft. by 3% ft 8.70 775 849 " 254 278 

(3) 

Checked 4 ft. by 3 ft 14.04 707 828 " 231 271 

(4) 

Checked 4 ft. by 3% ft 8.01 745 808 " 244 264 

(5) 

Checked 4 ft. by 4 ft 15.44 557 657 " 182 215 

(6) 

Checked ft. by 3 ft 9.93 557 619 " 182 202 

(7) 

Checked 4J^ ft. by 3% ft 18.83 440 546 " 144 179 

(8) 

Checked 4ft. by 4 ft 23.55 577 757 " 189 248 

(9) 

895 895 293 293 895 895 

(10) 

937 937 <•  307 307 

(11) 

937 

880 880 « 288 288 880 
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Examining, first, the checked plats, and remembering that the prob
able error amounted to 43 lbs. of lint per acre, it appears that increas
ing the distance between the hills made but very slight difference in 
the yields. The closest planting in (1) and the widest in (8) gave 
almost exactly the same results. This remark applies also to the 
drilled plats—there is very close agreement between the results of 
(9), (10), and (11). 

On comparing, next, the checked plats with the drilled, the differ
ence appears to be somewhat in favor of the latter. For example, 
(9), with the rows 3j ft. apart, gave better results than either (1) or 
(2) with rows of the same width, (10) better than (3), (4), or (5), and 
(11) better than (6), (7), or (8). 

b. Columbia Farm.—The tests were more numerous at this farm 
and Darlington than at Spartanburg. Their results are given in 
Table LXXX. 

* 
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TABLE LXXX. 

Modes of Planting Cotton.—Columbia Farm. Plats 1-20 Acre Each. Dickson's Improved. 

Muriate of Potash 85 lbs. I 
Acid Phosphate 100 lbs. -per acre. Averages of duplicates for 1888. 
Cotton Seed Meal 373 lbs.) 

How Planted. 

Per cent 
of 

Missing 
Hills. 

Seed Cotton per 
Acre—lbs. Per cent 

of 
Lint to 

Seed 
Cotton. 

Lint per Acre, 
lbs. 

How Planted. 

Per cent 
of 

Missing 
Hills. Actual. Cor

rected. 

Per cent 
of 

Lint to 
Seed 

Cotton. Actual. Cor
rected. 

(1) 

Checked V/2 ft. by 2% ft 3.62 945 976 32.50 307 317 

(2) 

Checked 3% ft. by 3 ft 4.83 1,015 1,066 tt 330 347 

(3) 

Checked 3% ft. by Z]/2 ft 9.27 1,005 1,105 It 326 359 

(4) 

Checked 4 ft. by 2% ft 12.72 692 796 It 225 259 

(5) 

Checked 4 ft. by 3 ft 7.14 1,097 1,181 tt 356 384 

(6) 

Checked 4 ft. by 3y2 ft 7.64 937 1,016 (t 304 330 

(7) 

Checked 4 ft. by 4 ft 13.23 972 1,117 • it 316 364 

(8) 

Checked 4% ft. by 2% ft 9.29 1,005 1,108 tt 326 360 

(9) 

Checked 4y2 ft. by 3 ft 8.38 1,065 1,159 tt 346 376 

(10) 

Checked 4% ft. by 3% ft 15.22 885 1,044 tt 287 339 

(11) 

Checked 4% ft. by 4 ft 14.34 815 951 it 265 309 

(12) 

935 935 ( <  304 304 

(13) 

935 935 304 304 

1,347 1,347 tt 438 438 

(14) 

1,347 1,347 438 438 

1,140 1,140 tt 370 370 

(15) 

1,140 1,140 370 370 

1,132 1,132 t i 367 367 1,132 1,132 367 367 

1 
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It appears that here, as at Spartanburg, after proper allowance for 
probable error, increasing the distance between the rows made but 
very little difference in the yields of both the checked and drilled 
plats. 

The drilled, with rows 31 ft. apart, (13), appear to have given 
better results than the checked, (1), (2), and (3), with rows 4 ft. 
apart; the checked (4), (5), (6), and (7), gave about the same returns 
as the drilled (14). This is true also of the 41 ft. rows, the checked, 
(8), (9), (10), and (11), show about the same averages as the drilled 
(13). 

c. Darlington Farm.—Table LXXXI. gives the results of the tests 
at this farm. 
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TABLE LXXXI. 

Modes of Planting Com.—Darlington Farm. Plats 1-20 Acre Each. Mclver. 

Muriate of Potash 85 lbs.l 
Acid Phosphate 100 lbs. >per acre. Averages of duplicates for 1888. 
Cotton Seed Meal 373 lbs. j 

How Planted. 

(1) 

Checked 3% ft. by 2y2 ft 

(2) 

Checked 3% ft. by 3 ft 

(3) 

Checked 3% ft. by 3% ft.... 

(4) 

Checked 4 ft. by iy2 ft 

(5) 

Checked 4 ft. by 3 ft 

(6) 

Checked 4 ft by 3% ft 

(7) 

Checked 4 ft. by 4 ft 

(8) 

Checked 4% ft. by 1]/2 ft-.. 

(9) 

Chocked i]/2 ft. by 3 ft 

(10) 

Checked 4% ft. by 3^ ft.... 

(H) 

Checked 4% ft. by 4 ft.., 

(12) 

Drilled, rows 3 ft. apart .... 

(13) 

Drilled, rows 3% ft. apart. 

(14) 

Drilled, rows 4 ft. apart ... 

(15) 

Drilled, rows 4% ft. apart . 

Percent i! Seed Cotton per 
| Acre—lbs. 

of 
Missing | 
Hills. ;; Ac tual. recc£,j_ 

Per cent 
of 

Lint to 
Seed 

Cotton. 

9.28 

7.61 

3.75 

3.22 

2.99 

7.00 

7.47 

935 

1,005 

1,245 

827 
/ 

972 

1,257 

1,130 

1,107 

1,104 

1,058 

971 

1,210 

891 

1,073 

972 

1,257 

1,130 

32.67 
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The results of the tests were almost exact!}' similar to those at 
Columbia. In the checked plats the difference between the thickest 
planting in (1), 31 ft. x21 ft., and thinnest in (11), 4£x4 ft., was less 
than the probable error. In the drilled, the 4 ft. rows appear to have 
given the best results. The difference between the 3 ft., 3J ft., and 
41 ft. rows was slight. There was, practically, no difference, as far 
as results are concerned, between checking and drilling. It will be 
noticed that (1) and (13), each with rows 3\ ft. apart, gave exactly 
the same average. 

d. Averages of the three Farms.—The averages of the tests at the 
three farms are given in T able LXXXII. 
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TABLE LXXXII. 

Modes of Planting Cotton.— Averages of Spartanburg, Columbia, and Darlington Farms for 1888. 

How Planted. 

(1) 

Checked 3% ft. by 1]/2 ft.... 

(2) 

Checked 3% ft. by 3 ft 

(3) 

Checked 3% ft. by 3% ft.... 

(4) 

Checked 4 ft. by 2% ft 

(5) 

Checked 4 ft. by 3 ft 

(6) 

Checked 4 ft. by 3% ft 

0) 

Checked 4 ft. by 4 ft 

(8) 

Checked 4% ft. by 2% ft... 

(9) 

Checked 4y2 ft. by 3 ft 

(10) 

Checked 4]4 ft. by 3% ft 

(H) 

Checked 4% ft. by 4 ft 

(12) 

Drilled, rows 3 ft. apart 

(13) 

Drilled, rows 3% ft. apart.. 

(14) 

Drilled, rows 4 ft. apart 

(15) 

Drilled, rows 4% ft. apart-

Average per Acre of Du
plicates for each Farm. 
Lint—in lbs. 

243 

271 

2G4 

202 

179 

248 

307 

288 

317 

347 

259 

384 

330 

339 

304 

Averages per Acre of the three 
Farms. 

360 

317 

367 

291 

337 

318 

313 

302 

687 

648 

557 

721 

748 

706 

a ja 
3" 

1,037 

961 

915 

827 

927 

1,071 

1,047 

32.64 

Iii the checked plats the average difference between close planting 
in (2) and thin planting in (11) was only 14 lbs. of lint per acre. In 
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the drilled, the difference between the 31 ft. rows and 4J ft. rows was 
only 9 lbs. of lint per acre. The differences between the intermediate 
distances in both modes of plantings were almost as slight. Again, 
between ( 3) and (13), both with rows 31 ft. apart, the difference was 
only 17 lbs. of l int per acre ; between (5) and (14), both with 4 ft. 
rows, only 25 lbs.; between (9) and (15), both with 4^ ft. ro ws, only 
9 lbs. The close agreement between the average results of the 
several tests is remarkable. 

The spring, as remarked before, was very unpropitious, and a good 
stand of cotton was secured with great difficulty. The early season 
appeared greatly to favor close planting in drills, and yet the figures 
of the tables of this subsection very clearly show that the two 
methods of planting—checking and drilling—gave, practically, the 
same results; also that in the former, distances ranging from 3£ 
ft. x 3 ft. to 42 ft. x 4 ft., and in the latter, rows varying from 31 ft . to 
41 ft. apart, were all about equally effective. 

The checked plats were, however, cultivated somewhat more 
economically than the drilled. 

9. TOPPING COTTON. 

There is considerable difference of opinion upon the subject of top
ping cotton. Some hold that topping is of decided benefit to the 
crop, others that it is without effect. Some, again, hold that it is 
advantageous only in certain seasons. The following simple tests 
were made at the Spartanburg farm : 

Two plats were prepared and manured alike and planted the same 
day. The after cultivation was, of course, the same for both. One 
was topped, the other was left untopped for the purpose of compari
son. The results are given in Table LXXXIII. 

TABLE LXXXIII. 

Topping Cotton.—Spartanburg Farm. Plats 1-20 Acre Each. Checked 4 ft. by 3 ft. Bahama. 
Averages of Duplicates for 1888. 

Kind and Amount of Fertilizer per Acre. 

Per cent 
of 

Seed Cotton per 
Acre—lbs. 

Per cent 
of 

Lint to 

Lint per Acre, 
lbs. 

Kind and Amount of Fertilizer per Acre. Missing 
Hills. Actual. Cor

rected. 
Seed 

Cotton. Actual. Cor
rected. 

(1) 

Marl 220 lbs. 1 „ 
Muriate of Potash 100 lbs. j . 
Acid Phosphate 140 lbs. [ . ' , 
Nitrate of Soda 330 lbs. J IP' 

(2) 

8.08 577 626 32.75 189 205 

Same amount of same Fertilizer! Cotton 
as (1) j topped. 

12.37 540 610 177 200 
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It is evident that the topping was of no benefit to the crop, as the 
two tests gave almost exactly the same results. To have value, how
ever, these tests must be continued for a series of years. 

10. ROTATIONS FOR COTTON. 

The necessity and importance of rotations for hoed crops were 
fully discussed under the head of corn. The rotations for cotton were 
very similar to those adopted for corn. The same objects were aimed 
at in both, the prevention of the leaching of the soil by rain and the 
preservation of its humus or vegetable matter. The tests were 
divided into two series. In one, the cotton was planted continuously 
every year, in t he other only every other year, alternating with cow 
peas. It is, of course, too early as yet to expect results, but the 
tables are given here in order to explain the rotations and to direct 
attention to certain points. 

Series I., in which the plats are kept in cotton every year, em
braced the following tests : 

1. Cotton planted without fertilizers of any description. 
2. Peas planted between the cotton rows at last working, in o rder 

to test the effects of returning vegetable matter to the soil. Both 
crops unfertilized. 

3. Oats seeded between cotton rows early in fall to be ploughed 
under in t he spring—to test value of covering crop during winter. 
No manures on either crop. 

4. Combination of 2 and 3 in order to test joint effects of green 
and covering crops. 

5. Cotton without fertilizers, but the soil receiving back each }*ear 
the seed of the preceding crop. This, as compared with 1, will show 
the effects of removing only the lint. It is claimed for cotton that as 
regards the valuable constituents of fertility removed from the soil 
in the lint, it is the least exhaustive of any of our crops. 

6 is the same as 5 with a green crop (peas), for the purpose ex
plained in 2, and 7 is the same as 5, with a covering crop, oats, for 
the purpose explained in 3. 

8. Cotton, with the full (theoretical) amounts of nitrogen, phos
phoric acid, and potash supplied in the form of chemicals, with a 
green crop, peas, in addition, as in 2. 

9. With the same fertilizers as 8, but with a covering, instead of a 
green crop, for the objects explained in 3. 

10 is the same as 8, except that only half the amount of nitrogen 
was supplied, and in t he organic instead of the inorganic form. 

11 is the same as 10, with oats substituted for peas. 
In series II., where cotton was only planted every other year, alter
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nating with peas, the rotations differed somewhat at the different 
farms, and can, therefore, be more conveniently described under the 
separate heading of each farm. 

a. Spartanburg Farm.—Table LXXXIV. contains the 11 rotations 
described above, and 5 belonging to series II. 

TABLE LXXXIV. 

Rotations for Cotton.—Spartanburg Farm. Plats 1-20 Acre Each. Checked 4 ft. by 3 ft. Bahama. 
Averages for Duplicates for 1888. 

Kind of llotation, and Amount of Fertilizers 

Per cent 
of 

Lint Cotton per [ 
Acre—lbs. i Per cent 

of 
Lint to 

Lint per Acre, 
lbs. 

per Acre. Missing 
Ilills. Actual. Cor

rected. 
Seed 

Cotton. Actual. Cor
rected. 

I. In cotton every year. 

U) 

13.56 199 231 32.75 65 76 

(2) 

13.56 199 231 32.75 65 76 

13.13 205 235 u 67 76 

(3) 

13.13 205 235 67 76 

Unfertilized—Oats in fall, to be plowed un-
13.59 120 146 39 48 

(4) 

13.59 120 146 48 

Unfertilized—Peas at last working; oats in 
13.38 195 225 64 74 

(5) 

13.38 195 225 64 74 

17.17 157 187 • < 51 61 

(6) 

17.17 157 187 51 61 

Its own seed returned—Peas at last working. 15.65 162 190 " 53 62 

(7) 

Its own seed returned—Oats in fall, to be 
15.40 195 231 64 75 

(8) 

15.40 195 231 64 75 

Muriate of Potash, 100 lbs.; Acid Phosphate, 
160 lbs.; Nitrate of Soda, 330 lbs.; Peas at 

14.39 485 566 159 185 14.39 485 566 159 185 

Muriate of Potash, 100 lbs.; Acid Phosphate, 
160 lbs.; Nitrate of Soda, 330 lbs.; Oats in 

13.63 602 688 197 225 

(10) 

13.63 602 688 197 225 

Muriate of Potash, 85 lbs.; Acid Phosphate, 
100 lbs.; Cotton Seed Meal, 373 lbs.; Peas 

10.10 882 986 289 322 

(") 

10.10 882 986 289 322 

Muriate of Potash, 85 lbs.; Acid Phosphate, 
100 lbs.; Cotton Seed Meal, 373 lbs.; Oats 
in fall, to be ploughed under in spring 8.84 715 782 „ 234 256 
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TABLE LXXXIV.—Concluded. 

notations for Cotton.—Spartanburg Farm. Plats 1-20 Acre Each. Checked i ft. by 3 ft. Bahama. 
Averages of Duplicates for 1888. 

Kind of Rotation and Amount of Fertilizers 
per Acre. 

Per cent 
of 

Missing 
Hills. 

Seed Co 
Acre 

Actual. 

ton per ) 
—lbs. 

Cor
rected. 

Per cent 
of 

Lint to 
Seed 

Cotton. 

Lint pe 
lbs 

Actual. 

Acre. 
. 

Cor
rected. 

II. In cotton every other year. 

(12) 

1888—Unfertilized —Peas 

1889—Unfertilized—Cotton 

(13) 

1888—Unfertilized—Peas, Oats in fall, to be 
ploughed under in spring 

1889—Unfertilized—Cotton, oats in fall, to be 
ploughed under in spring 

(14) 

1888—Marl, 900 lbs.—Peas. 1889—unfertil
ized--Cotton, Oats in fall, to be ploughed 
under in spring 

(15) 

1888—Marl, 900 lbs.—Peas. 1889—Muriate 
of Potash, 100 lbs.; Acid Phosphate, 160 
lbs.—Cotton 

(16) 

1888—Muriate of Potash, 85 lbs.: Acid Phos
phate, 100 lbs.; Cotton Seed Meal, 373 lbs. 

1889 — Muriate of Potash, 100 lbs.; Acid 
Phosphate, 160 lbs.—Cotton 

In (12) peas without fertilizers are followed the succeeding year by 
cotton without fertilizers. It differs from (2) in having the crops 
alternating with each other, instead of growing together. 

The only difference between (12) and (13) was that in the latter 
both the peas and the cotton were followed by a covering crop of 
oats. 

In (14) the peas received 900 lbs. of marl, it being claimed that 
calcareous manures are especially valuable upon leguminous crops. 
The cotton was followed by a protecting crop of oats. This rotation 
should improve the soil. 

(15) differed from (14) in having the cotton manured with mineral 
fertilizers, and the oats omitted. The object was to see if the nitro
gen could n ot be econ omically supplied by the green crop. 

In (16) the pea crop received the standard or theoretical applica
tions of phosphoric acid and potash required for cotton, and half the 
amount of nitrogen furnished in the organic form. The cotton was 
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fertilized as in (15). This rotation should give the best results of 
any of the series. 

It is of i nterest to note the effect of planting peas or oats among 
the cotton. It will be seen that (1), (2), (3), and (4) gave, when the 
probable error is allowed for, practically the same results. This is 
true, also, of (5), (6), and (7) as compared with (1). 

b. Columbia Farm..—The rotations and the results of series I. for 
1888, are set forth in Table LXXXY. 

TABLE LXXXV. 

Rotations for Cotton.—Columbia Farm. Plata 1-20 Acre each. Checked 4 ft. x 2% ft. Dickson's 
Improved. Averages of Duplicates for 1888. 

Kind of Rotation and Amount of Fertilizer 
per Acre. 

Per cent. 
of 

Missing 
Hills. 

Seed Cotton per 
Acre, in lbs. Per cent, 

of 
Lint to 

Seed Cot
ton. 

Lint per Acre, 
lbs. 

Kind of Rotation and Amount of Fertilizer 
per Acre. 

Per cent. 
of 

Missing 
Hills. Actual. Cor

rected. 

Per cent, 
of 

Lint to 
Seed Cot

ton. Actual. Cor
rected. 

I. In Cotton every year. 

a) 

Unfertilized 30.02 244 350 32.50 79 114 

(2) 

Unfertilized—Peas at last working 30.91 302 432 " 98 140 

(3) 

Unfertilized—Oats in fall, to be ploughed -
under in spring 39.09 325 533 105 173 

(4) 

Its own seed returned 20.58 307 470 " 119 154 

(5) 

Its own seed returned; peas at last working.. 43.18 210 355 " 08 115 

(G) 

Its own seed returned—Oats in fall, to be 
ploughed under in spring 38.03 202 330 " 05 107 

(7) 

Muriate of potash, 85 lbs.; acid phosphate, 
100 lbs.; cotton seed meal, 37.'! lbs.; peas at 
last working 10.22 815 907 " 204 294 

(8) 

Muriate of potash, 85 lbs.; acid phosphate, 
100 lbs.; cotton seed meal, 373 lbs.; oats in 
fall to be ploughed under in spring.. 13.03 730 843 i 237 274 

II. In Cotton every other year. 

(9) 

1888—Unfertilized, peas 
1 

1889—Unfertilized, cotton . 
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TABLE LXXXV.— Continued. 

Rotations for Cotton.—Columbia Farm. Plats 1-20 Acre each. Checked 4 ft. x 2% ft. Dickson's 
Improved. Averages of Duplicates for 1888. 

Kind of notation and Amount of Fertilizer 
per Acre. 

(10) 
888—Unfertilized, peas; oats in fall, to be 
ploughed under in spring 

889—Unfertilized, cotton ; oats in fall, to be 
ploughed under in spring 

( « )  

888—Marl, 900 lbs., peas ; oats in fall, to be 
ploughed under in spring 

889—Unfertilized, cotton ; oats in fall, to be 
ploughed under in spring 

(12) 

i88—Unfertilized, peas 

(13) 

888—Unfertilized, peas ; oats in fall, to be 
ploughed under in spring 

889—Muriate of potash, 100 lbs; acid phos
phate, 160 lbs.; cotton. Oats in fall, to be 
turned under in spring 

(14) 

888—Muriate of potash, 85 lbs.; acid phos
phate, 100 lbs.; cotton seed meal, 373 lbs.; 
peas 

889—Muriate of potash, 100 lbs.; acid phos
phate, 160 lbs.; cotton 

(15) 

888—Muriate of potash, 85 lbs.; acid phos
phate, 1(M) lb s.; cotton seed meal, 373 lbs.; 
peas 

889—Muriate of potash, 100 lbs.; acid phos
phate, 160 lbs.; cotton. Oats in fall, to be 
turned under in spring 

Per cent, 
of 

Missing 
Hills. 

Seed Cotton per 
Acre, lbs. 

Actual. Cor
rected. 

Per cent, 
of 

Lint to 
Seed 

Cotton. 

Lint per Acre, 
lbs. 

Cor
rected. 

The only differences between the rotations of this farm and Spar
tanburg wore that in series I., rotations 4, 8, and 9 were omitted at 
Columbia. 

Iu series II., (9) is the same as (12) at Spartanburg, and (10) the 
same as (13); (11) only differed from (14) at Spartanburg in h aving 
the peas as well as the cotton of the next year followed by oats. In 
(12) the peas are unfertilized, and the cotton receives the full (theo
retical) amounts of the minerals (phosphoric acid and potash). It 
is hoped that this rotation will cheaply supply nitrogen to the cotton. 
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(13) differed from (12) only in having the peas and cotton both fol
lowed by oats, to be tu rned under. (14) is the same as (16) at Spar
tanburg. (15) differs from (14) only in having the cotton followed 
by oats, to be turned under in the spring. 

When the probable error is allowed for, it appears, on comparing 
(1), (2), (3), (4), (5), and (6), that the cotton was not injured by the 
pea crop growing along with it. 

c. Darlinqton Farm.—The details of the rotations are given in Table 
LXXXYI. 

TABLE LXXXYI. 

Rotations for Cotton.—Darlington Farm. Plats 1-20 Acre each. Checked 3% ft. x 3% ft. Mclver. 
Averages of Duplicates for 1888. 

Kind of Rotation and Amount of Fertilizer 
per Acre. 

I. In Cotton every year. 

(1) 

Unfertilized 

(2) 

Unfertilized—Peas at last working . 

(3) 

Per cent. 
of 

Missing 
Hills. 

Unfertilized—Oats in fall, to be turned under 
in spring 

(4) 

Unfertilized—Peas at last working ; oats in, 
fall, to be ploughed under in spring 

(5) 

22.8 

30.49 Its own seed returned 

. (6) 

Its own seed returned ; peas at last working. 28.27 

(7) 

Its own seed returned; oats in fall, to be I 
ploughed under in spring ! 32.10 

18) 

Muriate of potash, 85 lbs.; acid phosphate, 
100 lbs.; cotton seed meal, 373 lbs.; peas at 
last working 

(9) 

Muriate of potash, 85 lbs.; acid phosphate, 
100 lbs.; cotton seed meal, 373 lbs.; oats iu 
fall, to be ploughed under in spring 

10.22 

0.81 

Seed Cotton per 
Acre, lbs. Per cent, 

of 
Lint to 

Seed 
Cotton. 

Lint per Acre, 
lbs. 

Actual. Cor
rected. 

Per cent, 
of 

Lint to 
Seed 

Cotton. Actual. Cor
rected. 

260 370 32.07 87 121 

402 557 » 131 188 

232 304 « 70 99 

297 378 » 97 123 

204 377 „ 80 123 

233 323 " 81 105 

257 380 84 124 

1,132 1,231 370 402 

1,002 1,077 " 1 327 351 
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TABLE LXXXVI.—Continued. 

notations for Cotton.—Darlington Farm. Plats 1-20 Acre each. Checked 3% ft. x 3J^ ft. Mclver. 
Averages of Duplicates for 1888. 

Kind of Rotation and Amount of Fertilizer 
per Acre. 

II. Cotton every other year. 

(10) 

1888—Unfertilized, cotton ; peas at last 
working. 1889—Unfertilized, peas 

(11) 

1888—Unfertilized, cotton ; peas at last 
working. 1889—Muriate of potash, 100 
lbs.; acid phosphate, 100 lbs.; peas 

(12) 

1888—Unfertilized, peas at last working; 
oats in fall, to be turned under in spring. 
1889—Unfertilized, peas; oats in fall, to be 
ploughed under in spring 

(13) 

1888—900 lbs. marl, cotton ; peas at last 
working; oats in fall, to be ploughed un
der in spring. 1889—Unfertilized, peas; 
oats in fall, to be ploughed under in 
spring 

(14) 

1888—Muriate of potash, 85 lbs.; acid phos
phate, 100 lbs.; cotton seed meal, 373 lbs.; 
cotton. Peas at last working. 1889— 
Muriate of potash, 100 lbs.; acid phos
phate, 1 GO lbs.; peas 

(15) 

1888—Muriate of potash, 85 lbs.; acid phos
phate, 100 lbs.; cotton seed meal, 373 lbs.; 
cotton. Peas at last working ; oats in fall, 
to be turned under in spring. 1889— 
Muriate of potash, 100 lbs.; acid phos
phate, 100 lbs.; peas. Oats in fall, to be 
ploughed under in spring 

Per cent. 
of 

Missing 
Hills. 

17.90 

Seed Cotton per 
Acre, lbs. Per cent, 

of 
Lint to 

Seed 
Cotton. 

Lint per Acre, 
lbs. 

Actual. Cor
rected. 

Per cent, 
of 

Lint to 
Seed 

Cotton. Actual. Cor
rected. 

482 580 32.67 157 189 

307 417 « 100 136 

485 604 » 158 197 

457 572 « 149 187 

1,067 1,258 « 349 411 

1,002 1,099 .. 327 359 

The tests of series I. were the same as at Spartanburg. In series 
II. at this farm the plats were in cotton last year, followed by p eas 
this year. 

In (10) peas were planted at last working of cotton. No manures 
were used on either crop. This year the plats were in peas without 
fertilizers. The rotation should supply a considerable amount of 
vegetable matter to the soil. (11) differed from (^10) in having the 
peas in the alternating years fertilized with the minerals. 

In (12) both green and covering crops were planted with the cot
ton, and the alternating pea crop was also followed by oats in the 
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fall, to be turned under in the spring. This rotation supplies a large 
amount of vegetable matter to the soil. (1,T) differed from (12) in 
having the cotton dressed with 900 lbs. of marl. 

In (14) the cotton receives the full amounts of the two minerals— 
phosphoric acid and potash, and half the required amount of nitro
gen—and peas were planted at last working. The alternate pea crop 
is di*essed wi th the minerals. This rotation should rapidly improve 
the soil. The only difference between (14) and (15) is, that in the 
latter, oats are sown every fall, to be turned under in the spring. 

On comparing (1), (2), (3), (4), (5), (6), and (7), it appears, after 
allowing for probable error, that they all gave very nearly the same 
returns. 

d. Averages of the three Farms.—The average results of the tests of 
series I. are given in Table LXXXYII. 

8 
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TABLE LXXXVII. 

Rotations for Cotton.—Averages of Spartanburg, Columbia, and Darlington Farms. 

Kind of Rotation and Amount of 
Fertilizers per Acre. 

Averages per acre of Du
plicates for each farm. Averages per acre for three Farms. 
Lint, in lbs. 

Unfertilized 

0) 

(2) 

Unfertilized—peas at last working .... 

(3) 

Unfertilized—Oats in fall, to be turned 
under in spring 

(4) 

Unfertilized—Peas at last working ; 
oats in fall, to be ploughed under in 
spring 

(5) 

Its own seed returned . 

(®) 

Its own seed returned ; peas at last 
working 

(7) 

Its own seed returned ; oats in fall, to 
be turned under in spring 

;s) 

Muriate of potash, 85 lbs.; acid phos
phate, 100 lbs.; cotton seed meal, 
373 lbs.; peas at last working 

(9) 

Muriate of potash, 85 lbs.; acid phos
phate, 100 lbs.; cotton seed meal, 
373 lbs.; Oats in fall, to be ploughed 
under in spring 

74 

107 

274 

104 213 

273 

294 

702 

607 

317 

347 

1,041 

It is seen that the first 7 tests gave very nearly the same average 
results. The difference between the averages of (8) and (9) was also 
slight. 

It is abundantly clear from the results of the several tests, as well 
as from their averages, that planting peas at the last working did 
not injure the cotton. 

It was particularly noticed at the Columbia farm that the oats to 
be ploughed under this spring were much heavier where peas were 
planted last year between the cotton rows. On many of the plats at 
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the three farms, the oat crop furnished a large amount of vegetable 
matter to be turned under. 

It will take some years to determine the comparative values of the 
different rotations. 

SECTION V.—MISCELLANEOUS CROPS. 

Among the miscellaneous crops tested may be mentioned different 
varieties of sorghum, sugar cane, soja bean, ramie, prickly comfrey, 
lucerne, and many kinds of grasses. 

As the analyses of several of these plants are not yet finished, and 
the results of feeding tests in which some of them were used are not 
ready for publication, a full discussion of the tests of this section 
must be deferred for the present. Their results will be g iven in a 
later report. J. M. McBRYDE, 

Director. 



152 

REPORT OF THE TREASURER 

OP 

THE UNIVERSITY Of SOUTH CAROLINA. 

The Agricultural Experiment Station of South Carolina in Account with 
the United States: 

June 30. To appropriation for year ending June 30, 1888. 

My sal aries 

By labor 

By supplies 

By freight and express 

By stationery and printing 

By library 

By tools, implements, and machinery.. 

By scientific instruments 

By chemical apparatus and supplies.... 

By furniture 

By general fittings 

By buildings 

By live stock 

By land 

By incidental expenses 

$2,020 73 

1,145 40 

235 30 

78 191 

459 98 

247 42 

896 94 

1,303 02 

1,565 88 

113 01 

266 88 

2,885 20 

100 00 

3,604 50! 

77 55 

$15,000 00, $15,000 00 

ISAAC H. MEANS, Treasurer. 
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