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BULLETIN No. 247. AvugusT, 1919.

THE CHEMICAL COMPO SITION OF THE COTTON PLANT.

By G. S. Frars, Pa. D., CHIEF, DIvisioN oF CHEMISTRY; STATE
CHEMIST.

The knowledge of the composition of the cotton plant is important
from several points of view. In connection with soil studies it is im-
portant to know how much plant food the plant takes from the soil.
The amount of plant food required by the cotton plant is important in
connection with the fertilization of cotton, and the chemical composi-
tion of the cotton plant throws some light upon this subject. Plants,
however, may take up more plant food than is really needed by them
when an abundance is present, and this applies particularly to potash,
which may be taken up in large excess. The feeding values of cotton
stalks and leaves are of significance in connection with the fact that
cattle are turned into the cotton fields to graze, partly for the purpose
of destroying the boll weevil. In some cases the burs which collect at
cotton gins are also fed. .

A summary of the chemistry of cotton up to 1896 is published in a
book entitled “The Cotton Plant,” published by the United States De-
partment of Agricuiture. Analysis of cotton leaves, seeds, stems, and
lint are published by C. B. Williams in the Bulletin of the North Caro-
lina Department of Agriculture, September, 1906. Some analyses of
the cotton plant grown with different amounts of fertilizer, at different
stages of growth, are published in Bulletin 114 of the Georgia Experi-
ment Station, July, 1915.

METHOD OF WORK.

One set of samples was secured by collecting all of the cotton plants
on an area of 200 square feet. The plants were then separated into
leaves, stalk, bolls, burs, and seed cotton. This was done on October 6,

Table 1—Cotton grown in the experiments.

No. Plants
. Pounds Per Per Acre Actual Actual No.
Variety Station Acre Seed 100%, Stand Plants Per
Cotton Stand ; Acre

Mebane....... ... 730 9680 83 8024
Crenshaw. ....... 750 9680 62 6001
Mortgage L. . .... 636 9680 98 9487
ePane. . ... .0 804 9680 100 9680
Mebane.......... 38 17446 75 13085
Rowden.......... 6 17446 75 13085
Mebane.......... 1170 7260 80 5813
Rowden.......... 1049 7260 85 6176
P31T 00 e T N PR Nacogdoches..... 550 15840 90 14256
Mebane.......... Nacogdoches... .. 660 15840 90 14256
Rowden.......... Denton......... 623 8690 75 6518
Mebane.......... Denton......... 967 12430 85 9965




6 TEXAS AGRICULTURAL EXPERIMENT STATION.

1910, on cotton grown at College Station. The other analyses were
made on four average cotton plants, selected as being of average size
and characteristics by the superintendents of various substations, and
sent by them to the chemical laboratory. The plants were then sep-
arated into the various parts, weighed and subjected to analysis. As
all the plants had dried out to some extent during transit, the quantity
-of water lost in preparing the samples for analysis is not of significance,
and is not given. The estimate of the yield per acre is based upon the
total number of plants actually grown per acre in the plots of the dif-
ferent varieties at the substations. See Table 1. Acknowledgment is
hereby made to the various superintendents who sent in the samples.
The yields of seed cotton are those secured in the experiments at the
substations on the plots from which the plants for analysis were taken.

Table 2—Average percentage composition as dried for analysis.

Phos-

phoric | Nitro- | Potash | Lime | Magne-| Silica

Acid gen sia
ST e 0 T I i O e 0.24 1.12 1.23 1.12 .54 .16
Stalk “The Cotton Plant”. ....... .59 1.46 1.41 .97 Y S
Seed Cotton with Lint, Texas...... 0.71 2.22 1.01 .37 .33 .35
Leaves, Texas............v0c0cuen. 0.42 2.55 1.64 6.42 1.38 1.47
Leaves, ‘“The Cotton Plant”....... 1.19 3.21 1.80 4.44 4l R
OHER ATORAR. ..o o hiviss o sielase s e islal s 0.26 .96 3.55 1.51 0.44 .61
Burs, “The Cotton Plant”......... .48 1.08 2.66 1.80 HABLS TN
Bolls with Seed and Lint, Texas. . .. 0.57 1.88 1.86 .93 .58 .25
Bolls, “The Cotton Plant”......... 0.96 2.54 1.81 .51 A0l LR
Lint, “The Cotton Plant”. ... .. ... 0.10 0.34 0.46 .19 SOBI it
:Seed, “The Cotton Plant™......... 1.27 3.13 1.17, +25 M Ee )

MINERAL COMPOSITION.

Table 2 shows the average composition of the various parts of the
cotton plant as found in these experiments, and Table 3 gives the de-
tailed results of the analyses of the samples from the different stations.
The average nitrogen content of the seed is estimated from a large num-
ber of analyses published in Bulletin 189.

Table 3—Minera! composition of seed with lint.

Phos-

phoric Potash Lime Mag- Silica

Acid nes:a
ol e o e AP S R CR AP R R I R A e S et g e
‘6643 Crenshaw Cotton.................... 1.09 1.18 .56 .41 .56
T R R S N e 1.07 1.01 28 .32 47
6653 Mortgage Lifter..................... .42 P e b i e R ST S g R
BN RS Re L L ait te s e e e e TR e e & .70 .28 19 18
BOTL T BUrnRILODG. ;. . v o wbiahe oo s S s, .39 I S stk L D ) R o
6676 Mebane ............................ .47 1.07 36 41 20
PRI e en v o G s e el e T S .72 T e S T | e el ] R e
6712 Local Cotton (Mebane). ............. 81 B2 o i St L T SIS

Agerager sl al e YT Sy LS 71 1.01 37 .33 35
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Table 3—Cotten Leaves.

Phos- 3 by
phoric Nitro- | Potash Lime Mag- Silica
Acid gen nesia
3178 Cotton Leaves.............. .38 2.65 V22 v stinia Jonbed b8 sy e 5
6634 Mebane Triumph........... .32 2,27 2.02 6.79 1.57 .48
BRI Rowden .. ) .y aeive wid b s MY 1.66 6.68 1.58 .61
6644 Crenshaw.................. .44 2.67 1.1% 6.05 1.63 6.22
8649 TrdphTo v 0L b v .43 2.62 0.66 5.29 1.56 2.34
6654 Mortgage Lifter............ .28 2.24 1.27 7.54 1.22 .47
BE5Y BEEBRGE. L. .. Tae e TVl e e ned 2.26 1.70] 6.92 1.57 .56
6669 Mebane................... 85 3.01 2.08 6.42 1:20 2.58
6672 Burns Long Staple. ......... - | 1.95 2.03 4.26 .80 .95
OB77 MEBRBE. .. .. ... -t orxavne A2 1.69 5.18 1.09 1.15
6704 Rowden. .................. .50 2.72 1.61 65.11 1.40 0.69
6709 Local (Mebane............. .66 2.71 1.60 7.83 1.51 0.60
T T S RS IO .49 2.92 2.24 8.97 1.42 2.03
BVETABE T 05, o o s 50 SabAbl .42 2.5b 1.64 6.42 1.38 1.47
Table 3—Cotton Bolls with Seed and Lint.
Phos- 2
phoric | Nitro- | Potash Lime Mag- Silica
Acid gen nesia
3180 Cotton Bos. . ....... v .43 1.69 23
6635 Mebane Triumph........... .50 2.42 ) 1
6640 Rowden. .................. MO0l 11
POAL CrenmhuW . .. .o .o dbioin sl s s .80 1.94 k.
6650 Triumph....... RO 5 e 15
6655 Mortgage Lifter 27| 2.07 1.2
6660 Mebane. . .37 1.81 i 1%y
6668 Mebane.... .67 2.64 2.
6674 Burns Long .68 1.18 1.
6679 Mebane.... .43 1.48 | &
6706 Rowden. .. .. x5 .50 172 1.
6711 Local (Mebane)............. ST 2.01 1.
0664 Bowden , . . o <. bliviwotosss .65 2.14 2.
L T SRR 57 1.88 ¢ I
Table 3—Cotton Burs.
Phos- 5
phoric | Nitro- | Potash | Lime Mag- Silica
Acid gen nesia
3179 Cotton Burs. .......c.cvvvene .69 2.30 2 1007 Ml S Rasdbher ot e oron (el s
BES2 ' Mebamne. ) . ..o : v i ibaiay a3 .69 o ST o [ YRR st 1
8687  Rowden: il v vosesaie e 13 .68 3.82 1.61 .49 .34
6642 Crenshaw o s oo oo ol e e 2.83 1.29 .45 1.95
BOLT Tl o v e s s B It LN, 3.43 1.14 37 .58
6652 Mortgage Lifter............ AL Rl 3.23 1.93 .33 .28
OROT Didhlme. .. . = e o .10 .89 4.16 2.16 .56 .32
6673 Burns Long Staple.......... #15; .58 3.20 .90 .43 .22
6678 Mebane.................... .19 .52 B SRR RS S T
BT06 ROWEOE . ... e viv s s .22 .96 A I e e .
6710 Local (Mebane)............. 27 1.04 AR TN Bt el T
o o UL e A SO et G .26 .96 3.55 1.51 .44 .61
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Table 3—Cotton Stalks.

Phos- 3
phoric ' [ Nitro- | Potash | Lime Mag- Silica
Acid gen nesia
3177 Cotton Stalk............... .33 1.51 1300, . el e R e
6631 Mebane Triumph........... .23 1.15 2 71 PO PR S R S
T N R .13 1.13 . PN DTN e 8 UL i
001 CronBRAW . .o ov v s ovsvannsesn .29 1.42 1.03 81 .38 03
6646 Triumph........ . .14 0.90 1.11 96 .50 04
6651 Mortgage Lifter : .19 1.10 .91 1.29 .54 17
6656 Mebane. .. .18 1.06 1.07 1.49 75 33
.31 1.45 DU | s M (R n e 2 R T
.19 .66 i VT ] IIRPA I  (Pep A a l T gt E
14 .65 1.10] 72 .44 08
21 .89 VBOR s ol o L G T N
45 1.07 L A2 sl st i e R e
35 1.54 2.76 1.44 65 23
24 1.12 1.23 1.12 54 16

The cotton leaves are decidedly much higher in nitrogen and potash
than those analyzed in North Carolina, but the Texas average is lower
than the average given in “The Cotton Plant.” The bolls and burs are
high in ‘potash, while the stalks are not nearly so high in plant food
as might be expected.

RELATIVE PROPORTION OF PARTS.

Table 4 contains the amount of stalks, leaves, etc., estimated per acre,
and Table 5 shows the amount which accompanies 300 pounds of seed
cotton. Tt is a well known fact that the cotton plant varies in habit
of growth. Sometimes the plant grows six feet high, but does not pro-
duce any more cotton than a plant growing one or two feet high. The
character of the soil appears to have a good deal to do with this kind of
growth, and in some cases the use of acid phosphate as a fertilizer has
been found to promote the fruiting of the cotton, and the production of
lint on land which shows a tendency to produce a large stalk and a small
crop of lint.

Table 4—Pounds Stalk, Leaves, Bolls and Burs Produced per Acre.

Seed

Stalk | Leaves | Bolls Burs Cotton
L T T S S T S 1330 460 96 460 1170
e L P S S 1065 1235 623 548 804
Rowden, Beeville. .. ...................... 1090 384 37 604 1049
Mebane, Troup............. P 1664 962 1673 190 730
Long Staple, Nacogdoches 2 1443 470 486 627 550
Mebane, Nacogdoches. . 1372 682 290 674 1113
Rowden, Denton....... 1513 1220 83 17 62!
Mebane (Local), Dento: e 2126 2077 296 192 967
Crenshaw, Troup. ............. F 2250 1690 1558 389 750
Mortgage Lifter, Temple................... 1043 543 57 558 636
Rowden, LUbbock. . ... ..cc.cvvisissoensoss 490 662 BAZIL il 169
Mehane Eabbock. .. ... .. 'vsivis s mennn 446 741 4 13 PRI 389
Unknown, College Station.................. 988 528 177 184 442

In Table 5 it is seen that from 311 to 899 pounds of stalk accom-
pany 300 pounds seed cotton, with an average of 588 pounds. The
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quantity of leaves varies from 109 to 1175 pounds, with an average of
446 pounds. The quantity of bolls varies from 9 to 1175 pounds, with
an average of 313 pounds. Evidently a'larger yield of cotton would
have been produced with more favorable seasonal conditions. The burs
vary from zero to 263 pounds, with an average of 162 pounds.

Table 5—Pounds_j,Stalk, etc., per 300 pounds Seed Cotton.

i Seed
Stalk Leaves Bolls Burs Seed Cotton

Cotton | Per Acre

Mebane, Beeville................. 341 118 247 118 300 1170
Rowden, Beeville. .. ... e 312 1000 10 173 300 1049
Mebane, Nacogdoches. A 37 184 76 181 300! 1113
Mebane, TEIDIE 3L oo iviiv s e B0 T ix 397 461 233 205! 300 804
Mebane, Denton.............o... 670! 645 92 60 300 967
MebtIe, - FROUD o i o<« w5 o505 o 41070 684 395 688 79 300] 730
Crenshaw, Troup................. 900 676 623 156 300 750
Long Staple, Nacogdoches ......... 787 257 267 342 300 550
Rowden, Denton. ................ 723 588, 40, 85, 300 623
Mortgage Lifter, Troup. .......... 900 676 623 156! 300 636
Rowden, Lubbock................ 870 1176 ] AR 300 169
Mebane, Lubbock. ............... 344 572 2400, caniase 300 389
Unknown, College Station......... 671 359 121 125 300 442
TN AT S R 588 446 313 162 S00 = AR

Table 6—Fertilizer constituents in a crop of Cotton yielding 100 pounds of Lint from “The
Cotton Plant.”

(Pounds per acre.)

Phos- :

Nitro- | phoric | Potash Lime Mag-

gen Acid nesia
Roota (B OBl 0 i aiivae Vi 0.76 0.43 1.06 0.53 0.34
Stems (219 polnds). . ... ..« ic i s ieorinasven e 3.20 1.29 3.09 2.12 .92
Leaves §192 pounds) . g 6.16 2.28 3.46 8.52 1.67
Bolls (1 5 pounds) . 3.43 1.30 2.44 .69 .54
Seed (218 pounds). 6.82 2.7 2.55 .55 1.20
Lint (100 pounds).. .34 .10 .46 .19 .08
Total crop (847 pounds) . . ............. 20.71 8.17 13.06 12.60 4.75

|

The averages here given are more than double those given in “The
Cotton Plant” (Table 6). Texas cotton apparently grows larger than
the plants discussed in “The Cotton Plant.” In some cases, however,
larger yields of cotton would have been produced under more favorable
seasonal conditions, thus decreasing the proportion of leaves, stalk, etc.,
to seed cotton. This is notably the case at Lubbock. Where good
yields were secured, with Mebane variety at Beeville and Nacogdoches,
and with Rowden at Beeville, the amount of stalk is about 350 pounds;
of leaves, 150 pounds; of hulls, 50-pounds, and of burs, 160 pounds
per 300 pounds seed cotton. These figures come much closer to the aver-
age given in “The Cotton Plant.” The yields thus depend upon con-
ditions other than the supply of plant food, and at the same time there
may be enough plant food taken up to supply much larger yields than
those actually made.
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PLANT FOOD REQUIRED.

Table 7 shows the quantity of phosphoric acid, potash, nitrogen, silica,
lime and magnesia, estimated to be taken up from the soil by the dif-
ferent cotton crops, and also the average of each. These results are
worked out in Table 8. An allowance is made for the cotton actually
produced and picked out on these different spots, it being assumed that
it has the average composition. Some of the products were not com-
pletely analyzed. Where such was the case the average composition was
used. This correcticn is made in the table.

Table 7—Pounds Plant Food Removed per Acre for the Crop Given.

Yield :
Seed of | Phos- Nitro- el s 3 Mag-
Cotton | phoric | Potash gen Silica Lime ‘| nesia
per Acre| Acid
Mebane, Beeville. . ...... 1170 13.9 36.8 57.2 11.4 57.6 21.0
Rowden, Beeville. . ...... 1049 11.1 49.9 47.1 13.4 39.5 18.8
Mebane, Nacogdoches. . . . 1113 12.5 68.5 54.3 16.1 59.9 22.0
Mebane, Temple......... 804 13.7 72.7 73.2 16.3 142 .4 36.5
Mebane, Denton......... 967 33.9 81.1 89.2 71.3 200.4 48.4
Mebane, Troup.......... 720 26.7 59.7 89.6 31.1 79.2 33.4
Crenshaw, Troup........ 750 36.3 84.5 127.7 124.3 138.3 49.2
Long Staple, Nacogdoches 550 15.0 64.0 47.7 12.5 49.6 26.0
Rowden, Denton......... 623 14.6 49 .4 63.6 14.3 84.8 28.7
Mortgage Lifter, Troup... 636 8.9 41.8 44 .3 8.3 68.1 16.4
Rowden, Lubbock........ 169 10.2 40.9 44 .4 15.1 70.8 15.4
Mebane, Lubbock........ 389 10.6 38.9 46.0] 11.8 58.0 14.4
Unknown, College Station. 442 10.5 35.1 45.9 12.4 101.0 15.9
Average. . ... B e 714 17.1 56.2 63.8 22.9 88.4 26.6




Table 8—Minerals Removed from the Soil.

i Phosphoric Acid Potash Nitrogen Silica Lime Magnesia
s.
er
z{)crc Per Lbs. Per Lbs. Per Lbs. Per Lbs. Per Lbs. Per Lbs.
Cent. Cent. Cent. Cent. Cent. Cent.
Burns Long Staple,
Nacogdoches, Texas,
September 24.
G670 Stallk, . n T ik 14.43 .19 2.7 1.09 15.% .66 9.5 .16 2.3 1.12 16.2 .54 7.8
6671 Seed Cotton (550)........ 8.86 .71 6.3 1.03 9.1 2.22 19.7 .35 3.1 .37 3.3 .33 2.9
0672 Leaves. ... ..rii s ssinn 4.70 .37 1.7 2.03 9.5 1.95 9.2 .95 4.5 4.26] 20.0 .80 any
GBS B L e 6.27 .15 1.0 3.20 20.1 .58 3.6 .22 1.4 .90 5.6 .43 27
BG7L Bolls. ol e v e 4.86 .68 3.3 1.98 9.6 1.18 B .25 1.2 .93 4.5 .58 2.9
G G S r et (R R BT O 500 0 s 5o OO i T 7y | PR AT | 0 PR 4961 . an 20.0
Mebane,
Nacogdoches, Texas,
September 24.
OBEG IS RS ok s L 13.72 .14 1.9 1.10 15.3 .65 8.9 .08 1.1 .72 9.9 .44 6.0
6676 Seed Cotton (660)........ 11.13 .47 5.2 1.06 11.8 2.22 24.7 .20 2.2 .36 4.0 .41 4.6
BOTT BTN .. oo oo 6.82 .42 2.9 1.69 11.5 1.88 12.8 1.15 7.8 5.18 35.3 1.09 7.4
BRES B L L 6.74 .19 1.3 3.81 25.6 .53 3.6 .61 4.1 1.51 10.2 .44 2.9
G879 Balls.. .. ... . .o 2.90 .43 1.2 1.48 4.3 1.48 4.3 .03 .9 .50 156 .38 1.1
L] T SRR B i el e B . R 3 O 68.5[........ BAC3as e I8 A 5% o Lo T R R 22.0
Rowden,
Denton, October 1.
6703 Stalk (4) 15.13 .21 3.2 .98 14.8 89 13.5 .16 2.4 1.12 16.9 .54 8.2
6704 Leaves 12.20 .50 6.1 16.1 19.6 2.72] 33.2 .69 8.4 5.11 62.3 1.40 17:1
6705 Burs. . 1.75 .22 4 3.77 6.6 0.96 1.7 0.61 1.1 1.51 2.6 .44 .8
6706 Bolls. . .83 .50 .4 1.65 1.4 1.72 1.4 .25 .2 .93 o7 .58 .5
6707 Seed Cotton (62 6.23 .72 4.5 1.01 6.3 2.22 13.8 .35 2.2 .37 2.3 .33 2.1
13 10 R I S e e IS e 1481 S crunin s .. ... 0 (- AR 0TS | e S SAES e T 28.7
Mebane (Local),
Denton, October 1.
6708 Stalk (4). . .............. 21.26 .45 9.6 1.12 23.8 1.07 22.7 .16 3.4 1.12 23.8 .54 11.5
6709 Leaves. ... ccivi'snonninse 20.77 .66 13.7 1.60 33.2 2.71 56.2 .60 12.5 7.83 162.6 1.51 31.4
U ST S B St 1.92 .27 .5 4.48| 8.6 1.03 1.9 .61 1.2 1.51 2.9 .44 .8
g 8 T R S SR 2.96 .77 2.3 1.91 5.6 2.01 5.9 .28 © .8 2.55 7.5 .52 1.5
6712 Seed Cotton. ............ 9.67 .81 7.8 1.02 9.9 2.22 21.5 .35 3.4 .37 3.6 .33 3.2
i e S i (R et B30 o ira BY. A v BB v i P 6 | RS 2004, ..l 48.4

‘INVIJ NOLLO) THI 40 NOILISOdWO)) TVOIWZH[) TH[J,

IT



Table 8—Minerals'Removed from the Soil—Continued.

in Phosphoric Acid Potash Nitrogen Silica Lime Magnesia
s. :
per 4
acre Per Lbs. Per Lbs. Per, Lbs. Per Lbs. {Per Lbs. Per Lbs.
Cent. Cent. Cent. Cent. Cent. ‘Cent.
Mebane, Beeville,
September 14, 1912,
G681 Stallk (). < voovneooviaias 13.30 .23 3.0 .47 6.2 1.15 15.3 .16 2.1 1.12 14.9 .54 o
0632 Burp .. i 0 ol D 4.60 .13 6.0 3.83 17.6 .69 3.2 .61 2.8 1.51 6.9 .44 2.0
6634 Loaves. . ................ 4.60 .32 1.5 2.02 9.3 2.27 10.4 .48 2.2 6.79 31.2 1.57 7.2
BEBS Balm )y .96 .50 0.5 1.95 1.9 2.42 2.3 .18 .2 .31 . .73 )
Seed Cotton............. 11.70 0.71 8.3 1.01 11.8 2.22 26.0 .35 4.1 .37 4.3 .38 3.9
RO e o L I s A T s el s e jE IR R D08l . 7 - PRI s 1 % | IR BT o8]l L oniisd 21.0
Mebane, Temple,
September 19, 1912,
G058 Statk 4. . . ...l 10.65 .18 1.9 1.07 11.4 1.06 11.3 .33 3.5 1.49 15.9 .75 8.0
BBRT BUws 0 e S 5.48| .10 5 4.16| 22.8 .89 4.9 .32 1.8 2.16 11.8 .56 3.1
6658 Seed Cotton (804)........ 1.81 23 1.31 .70 1.3 2.22 4.0 .18 s .28 .5 .19 .3
B ORI, o e s e 12.35 .27 3.3 1.70 21.0 2.26 27.9 .56 6.9 8.59 106.1 1557 19.4
6660 Green Bolls.............. 6.23 37 2.3 1.60 9.9 1.81 11.3 .25 1.6 .93 5.8 .58 3.6
Seed Cotton (804)........ 6.23! i 4.4 1.01 6.2 2.22 13.8 -3b 2.2 .37 2.3 .33 2.1
OBRISERR e L ke Shed s SR b3 RS o 7P R P R j 1.3 PPN, 1£2.4.......5 36.5
Rowden, Beeville,
‘September 14
6636 Stak .(4) 10.90 .13 1.4 1.13 12.3 .86 9.4 .16 1.7 1.12 12.2 .54 5.9
663 6.04 .13 .8 3.32 20.0| .68 4.1 .34 2.1 1.61 9.7 .49 2.9
6639 Leaves 3.84 .34 1.3 1.66 6.3 2.55 9.7 1.61 6.2 6.68 25.7 1.58 8:1
6640 Bolls. . .37 .60 2 1.92 ol 1.88 .6 .72 .3 3.05 1.12 1,17 .4
Seed Cotton 10.49 .71 7.4 1.01 10.6 2.22 23.3 .35 3.1 .37 3.9 .35 3.5
ORI ol i b LSRR T TR Geann 49 9 7 0 1| P e GO ) £ | [ o % S 18.8
Mebane, Troup,
September 16.
6646 Stalk( S s i 16.64 .14 3 1.11 18.5 .90 15.0 .04 o .96 16.0| .50 8.3
BOET . Y 1.90 .39 i 3.43 6.5 .96 1.8 .58 1.1 .14 2.2 .37 i
6648 Seed Cotton (730)........ 4.99 1.07 5.3 1.01 5.0 2.22 £1.1 .47 2.3 .28 1.4 .32 1.6
BOAD Leawhl. . . ... icinenniins 9.62 .43 4.1 .66 6.3 2.62 25.2 2.34 22.5 5.29 51.0 1.56! 15.0
6650 Green Bolls.............. 16.73 .76 12.7 1.26| 21.1 1.88 31.4 .22 3.7 .46 .7 .42 7.0
Beed Cotbon. : ... .o0veuns 2.31 .71 1.6 1.01 2.3 2.22 5.1 .35 .8 .87 .9 .33 .8
Al o o A T S e kA e AR P, SR N {34 i ) P R, BN B0 1 2 | RN 202  Franit, kit 33.4

‘NOILVLS LNHWIYTIX[H TVINLTIAIIIDY SVXET,



Crenshaw Troup,

September 16.
6641 Stalk e o v 22.50 .29 6.5 1.03 23.2 1.42 31.9 .03 by .81 18.2 .38 8.6
OB -BVURE.. s cvsii e o 3.89 .44 1.71 2.83 11.0 .96 3.7 1,95 7.6 1.29 5.0 .45 1.8
6643 Seed Cotton (750)........ 7.56) 1.09 8.2 1.18 8.9 2.22 16.8 .56 4.2 .56 4.2 .41 3.1
6644 Leaves.................. 16.90) .44 7.4 1.11 18.8 2.67 45.1 6.22 105.1 6.05 102.2 1.63 27.5
e T T S 15.58 0.80 12.5| . 1.45 22.6 1.94 30.2 .43 6.7 .56 8.7 .53 8.2
¥ et O P iRt o S SRl T o 86 3E i 8451 0 i | iy e 240 e Ve 1883 49.2
Mortiage Lifter, Troup,

6651 Stalk (4)................ 10.43 .19 .0 91 9.5 1.10| 11.4 .17 1.8 1.29 185 .54 5.6
B8O BUrS. L. .. . u.aiss 5.58 .12 e 3.23 18.0 .96 5.4 .28 1.6 1.93 10.8 .33 1.8
6653 Seed Cotton (636) 6.36 w2k 4.5 1.01 6.4 2.22 14.1 .35 2.2 .37 2.4 .33 2.1
6654 Leaves. 5.43 .28 L.5 1.27 6.9 2.24 12.2 .47 2.6 7.54 40.9 1.22 6.6
6655 Bolls...... .57 .27|- 2 1.80 1.0 2.07 1.2 .25 .1 .93 <D .58 3
AR 5 5 iRy e PR e sl e () RS B8 T e - 5 ) s e Sl s Al B8 16.4

Rowden, Lubbock,

September 18, 1912.
8668 Statlke o oL Sl L 4.90 .31 1.5 2.23 10.9 1.45 o | .16 .8 1.12 5.4 .54 2.6
6664 Bolls .................... 6.62 .65 4.3 2.04 13.5 2.14] 14.2 .05 3 .81 5.4 .43 2.8
G000 Lonves... .- co.5i i s 6.62 .49 3.2 2.24 14.8 2.92 19.3 2.03 13.4 8.97 59.3 1.42 9.4
Seed Cotton (169)....... . 1.69 7 1.2 1.01 1.7 2,22 3.8 .35 .6 .37 .6 .33 .6
71 B R SN S Dol B B e 10228 T e 4090510 Lk LR RO 15238 .5 ey RS L 15.4

Mebane, Lubbock,

September 18, 1912.
6067 Stalle. o . o0 nalibe i 4.46 .35 1.6 2.76 12.4 1.54 6.9 .23 1.0 1.44 6.4 .65 2.9
66688 Balla_t ., wiiss e S 3.10 .67 2.1 2.32 7.2 2.64 8.2 .11 .3 .83 .6 .43 1.3
6669 Leaves.................. 7.41 .55 4.1 2.08 15.4 3.01 22.3 2.58 19.1 6.42 47.6| 1.20) 8.9
Seed Cotton. . ........... 3.89 ok 2.8 1.01 3.9 2.22 8.6 .35 1.4 .37 1.4 .33 1.3
ERLRE.L e i o B g (Rl S 1 0 e 38. 900t s 4060 ....... BRBE: i v W S 14.4

Unknown, College

Station, Oct. 26, 1909.
T S R I ST 9.88 .33 3.3 1.30] 12.8 1.51 14.9 .16 1.6 1.12 11.1 .54 5.3
IEBOTIN. .- . o Bv s ovosire din £ 1.77 .43 .8 2.80 5.0 1.69 3.0 .25 .4 .93 1.6 .58 1.0
SIT BN .. .ol iy 1.84 .69 1.3 2.00| 3.7 2.30| 4.2 .61 1.1 1.51 2.8 .44 .8
BRI L. . . . il 5.28 .38 2.0 1.72 9.1 2.65] 14.0 1.47 7.8 6.42 33.9 1.38 7.3
Seed Cotton............. 4.42 s | 3.1 1.01 4.5 2.22 9.8 .35 1.5 .37 1.6 .33 1.5
o ORGP N T PG i {1257 AR, BBLLY. SO 450 0. 1 by, ) [0 B e 159.
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14 TExAS AGRICULTURAL EXPERIMENT STATION. .

The examination of the table shows quite a decided difference in the
amount of plant food withdrawn per acre by the different crops. The
amount of phosphoric acid varies from 8.9 to 36.3 pounds, with an
average of 17.1. 'The amount of nitrogen varies from 44.3 to 127.7, with
an average of 63.8 pounds. The amount of potash varies from 35.1 to
841.5, with an average of 55.2 pounds. The amount of lime varies from
39.5 to 200.4, with an average of 88.4 pounds. The amount of mag-
nesia varies from 14.4 to 48.4, with an average of 6.6 pounds.

Table 9—Pounds Removed per Three Hundred Pounds Seed Cotton.

Yield
of Seed | Phos- : it i

Cotton | phoric | Potash | Nitro- | Silica Lime Mag-

per Acre| Acid gen nesia
Mebane, Beeville. . . ..... 1170 3.6 9.4 14.6 2.9 14.7 5.8
Rowden, Beeville. .. ..... 1049 3nd 14.2 25.6 8.8 19.7 9.5
Mebane, Nacogdoches i 1113 3.3 18.4 14.6 4.3 16.1 5.9
Mebane, Temple. 804 5.1 271 27.2 6.0 53.1 13.6
Mebane, Denton 969 10.5 25.1 27.8 3.5 6.25 15.1
Mebane, Troup. < 730 10.9 24.5 36.7 12.7 3.3 1.3
Crenshaw, Troup. o 750 14.5 327 51.0 49.7 55.3 19.6
Long Staple, Nacogdoche . 550 8.1 34.9 26.0 6.8 27.0 14.1
Rowden, Denton......... 623 7.0 23.6 30.6 6.8 40.8 13.8
Mortgage Lifter, Troup... 636 4.1 19.7 20.8 3.9 32.1 Vi
Rowden, Lubbock........ 169 18.1 72.6 78.8 26.8 12.5 27.3
Mebane, Lubbock........ 389 8.1 29.9 35.4 9.0 45.2 11.1
Unknown, College Station 442 7 2 | 23.9 31.1 8.4 68.5 10.7
Average............ 723 79 29.0 32.3 11.5 34.7 11.9

The yields also vary in the results given in Table 7. The amount of
plant food taken for each 300 pounds of seed cotton produced is given
in Table 9. This is calculated from the previous results. There is still
a decided variation in the plant food which is consumed.

The phosphoric acid used per 300 pounds seed cotton varies from
3.1 to 18.1 pounds, with an average of 8.0 pounds. This is nearly the
same average as that given in “The Cotton Plant.” The potash varies
from 9.4 to 72.6 pounds, with an average of 27.0, which is twice the
average given in “The Cotton Plant.” The nitrogen varies from 14.6
to 78.8, with an average of 32.3, which is 60 per cent. more than the
average given in “The Cotton Plant.”

The results are arranged in Table 9 according to the yields of seed
cotton. With yields of from 1000 to 1200 pounds per acre, only about
5 pounds phosphorie acid, from 9 to 18 pounds potash, and from 15 to
25 pounds nitrogen, are used per 300 pounds of seed cotton.

When less than 1000 pounds seed cotton is produced the amount of
mineral taken from the soil is proportionately greater. The plant is
larger in proportion to the yield and may form bolls which do not pro-
duce cotton. An excess of potash may be taken up, as is the case with
other plants. In view of these facts more weight should be given to
the minerals taken up when the high yields are secured. The probable
needs of cotton per 300 pounds seed cotton, or 100 pounds of lint, are,
therefore, estimated as follows:

4
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Phospliomegeid’ s s Ssm s il s 7.0
NI EEOR RIS e e e 25.0
POtaBNamreail o, o L 55 e b e R 15.0

The draft on the soil is not in direct proportion to the size of the
crop, but is somewhat more with small crops and semewhat less with
large crops, particularly in Texas. Thus seasonal conditions may cut
short the crop though the plant food be abundant, and goed conditions
may cause a good utilization of the plant food and produce a good crop,
with a moderate consumption of minerals.

FEEDING COMPOSITION."

Table 10 shows the feeding composition. The cotton leaves are quite
high in protein and fat, and low in fiber. There are no digestion ex-
periments on cotton leaves. Cotton leaves should make a good feed.
Judged from the chemical composition the leaves should have a better
feeding value than alfalfa hay, and as there are from 400 to 2000 pounds
of dry leaves per acre, they must have some feeding value per acre of
cotton. The cotton bolls should also have a good feeding value. These
bolls contain immature seed, and some cotton lint and are not the same
as the empty burs. The composition is quite variable, probably depend-
ing upon the degree of maturity of the bolls when the samples were
collected. The feeding value is not nearly as high as that of the leaves.

Table 10—Feeding Composition Cotton Leaves.

Nitro-
Protein | Ether Crude | gen-free| Water Ash

Extract | Fibre | Extract
3178 Cotton Leaves.............. 16.58 12.41 12.79 31.77 7.37 19.08
6634 Mebane Triumph........... 14.22 11.80 10.14 39.28 6.22 18.54
6644 Crenshaw.................. 16.69 6.51 12.05 36.64 7.61 20.50
6649 Crenshaw...............c.. 16.40 7.54 10.82 43.57 7.07 14.60
6654 Mortgage Lifter. ........... 14.01 9.62 9.08 42.74 7.34 17.21
BO50 Mebane. .. c.vc v v 0 vi v i 14.04 6.88 9.31 41.63 7.66 20.48
6669 Mebane.................... 18.80 4.52 9.96 43.19 5.62 17.91
6672 Burns Long Staple. . ........ 12.22 9.20 7.23 53.92 5.64 11.79
ORI DIERROR. . ... v ey 11.77 7.95 10.20 50.40 5.66 14.02
RO HOWIR . -l il s 16.99 3.35 9.65 44.65 7.87 17.41
6709 Local (Mebane) ) 16.94 4.66 9.13 44.75 7.03 17.49
6665 Rowden.. 18.24 4.84 8.80 40.83 6. 20.96
AVETAPB. 1 it s tovae s 50 15.58 7.44 9.93 42,78 6.78 17.49

Table 10—Cotton Bolls.

o g ! Nitro-
Protein | Ether Crude |gen-free | Water Ash
Extract | Fibre | Extract

3179 Cotton Bolls. . ............. 14 .41 3.74 23.94 43.75 8.83 5.83
6655 Mebane Triumph........... 15.12 2.32 14.14 54.57 6.91 6.94
3674 Long Staple Cotton......... 7.35 3.05 42.49 35.08 6.34 5.69
6679 Mebane Cotton............. 7.58 4.07 43.99 32.24 8.85 3.27

Average............... 11.11 3.30 31.14 41.41 7.73 5.31
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Table 10—Cotton Burs.

Nitro-
Protein | Ether | Crude |gen-free | Water Ash
Extract | Fibre xtract

3179 Cotton Burs................ 10.61 3.31 29.99 39.48 8.93 7.68

6637 Rowden................... 4.25 1.54 42.84 45.44 7.62 8.31
6667 Mebane.....:....... .. 0. 9.92 .78 37.64 37.03 7.76 6.87

6673 Burns Long Staple. ......... 3.62 .96 36.13 44.70 8.49 6.10
OOYB Mebalie. .. ... o 3.34 1.38 34.15 44 .09 9.80 7.24
8% Y (e o S et g .35 1.59 34.15 42.15 8.52 7.24

Table 10—Cotton Stalk.

]
. Nitro-
Protein | Ether Crude |gen-free | Water Ash
' - | Extract | Fibre | Extract
|
|

T ICotton Stalk. i o kv e | 9.45 .78 30.84 46.31 7.44 5.18
0686 Rowden. ... ..o ias iab | 5.36 .78 48.18 34.38 6.99 4.31
6641 Crenshaw.................. ‘ 8.90 62 44.03 35.81 7.36 3.28
OB46 Triuroph. ... ...... 0.6 0esi ] 5.64 86 43.68 39.33 6.85 3.64
6651 Mortgage Lifter............ [ 6.86 58 33.16 46.94 7.585 4.91
BODOSBMODANE, o) i s oot oo 6.60 76 49,82 29.49 7.79 5.54
6676"Mebane. .. | . 5 U0 Y S i 4.07 73 38.81 45.65 750 3.24

RYRIBRE T G e | 6.69 73 41.22 39.70 7.36 4.30

The cotton burs have a low feeding value, about 55 per cent. of that
of alfalfa hay and perhaps a little better than cotton seed hulls. A
digestion experiment with cotton burs is given in Bulletin No. 245.
Cotton burs are often found outside of gins, where they have been blown
from the cotton in ginning. They are eaten by cattle, have some feed-
ing value, and there is no reason why they should not be utilized as a
coarse feed in the vicinity of the gin. They contain some seed and this
makes the value somewhat greater than that given above.

The cotton stalks are low in protein and fat, and high in fiber. They
are also tough and difficult to chew. The feeding value is low, but they
could be used as roughage, when they will probably be only partly eaten.
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SUMMARY AND CONCLUSIONS.

Analyses of the cotton plant were made on four plants of average size
selected by the superintendents of the various substations.

The cotton plant varies in habit of growth. In some cases a large
growth of leaves and stalk is accompanied by a small yield of cotton,
while in other cases a comparatively small growth is accompanied by a
fair yield of cotton.
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The average amounts which accompany 300 pounds of seed cotton are
588 pounds of stalk, 446 pounds of leaves, 313 pounds of bolls, and 162
pounds of burs. There are large variations in the individual cases.
These averages are more than double those given in “The Cotton Plant™
as found in previous studies. Larger yields of cotton would have been
produced with practically the same amount of parts of the plant, if
seasonal conditions had been more favorable.

Where yields of 1000 to 1200 pounds seed cotton per acre are pro-
duced, the amount of stalk per 300 pounds of seed cotton is about 350
pounds; of leaves, 150 pounds; of bolls, 50 pounds, and of burs, 160
pounds. These figures correspond more closely to the averages given in
“The Cotton Plant.”

The phosphoric acid used per 300 pounds seed cotton varies from
3.1 to 18.1 pounds, with an average of 8.0; the potash from 9.4 to 7.6,
with an average of 27.0 pounds; the nitrogen from 14.6 to 78.8, with an
average of 32.3 pounds.

With yields of from 1000 to 1200 pounds of seed cotton, about 5
pounds of phosphoric acid, 9 to 18 pounds of potash, and 15 to 25
pounds of nitrogen are used per 300 pounds of cotton seed.

When less than 1000 pounds seed cotton per acre is produced, the
amount of mineral taken from the soil per 300 pounds seed cotton is
proportionately greater. The plant is larger in proportion to the yield,
and may form bolls which do not produce cotton.

An excess of potash may be taken up by the cotton plant.

The probable needs of cotton per 300 pounds seed cotton or 100 peunds
lint, are estimated to be 7 pounds phosphoric acid, 25 pounds nitrogen,
and 15 pounds potash.

The draft on the soil is not in direct proportion to the size of the
crop, but is somewhat larger for small crops and somewhat less for large:
CTODS. 3

Cotton leaves are moderately high in protein, high in ether extract,
moderate in crude fiber, and should have a good feeding value.

Empty burs, which are found around gins, contain some seed, and
have a feeding value probably a little higher than that of cotton seed
hulls. ‘
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