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Table 1.

dirferent stages of g:rowth on liami loem,

June 1, 1923

The effect of fertilization on the szp und tissue ot oats at

.J[: —
Treatment* Nitrate Total N | Lensity | water Yield
) Nitrogen in dry of sap ,; per gm grain
| in sap Tissue dry wte per Ae
| prme | per cent grans bu
!
Aime 1470 5.48 1.036 | 6446 46,0
" N 1620 5,98 1,033 6435 47,3 |
" P 1070 5e44 1.033 l 8,58 55.8 '
" NP 1460 5497 1.036 | 669 59.3 |
[
» PK 1040 ; 1.051 ' 01e9
» NPK 11390 5472 1.034 i 6482 79,2
June 27, 1928 .
| ! |
1.ime 267 3433 1.031 i €e58 |
I
" N 125 2,30 1.050 ‘ 6o 68 ,
" P 94 2465 1.029 | 6,81 ‘
» NP 153 2,76 ll.oso | 6.58
|
I PK 102 2425 1,030 ! €.93
[ _NPK 136 2440 1,050 6494 L
TJuly 13, 1928
b . - t
(]
Fime 140 1.67 I1.040 3.17 '
" N 140 1.49 1.008 Se22
» p 115 1.27 1.037 3.22
» P 175 1.58 1,059 2,96
" PK 122 1.53 1.046 2,88
» NPK 142 1.52 1.042 2,93

* N, P, and K, were applied as urea, superphosphate, and potassium

chloride respectivelys



Table 2., The effect of fertiliuutioa on thz cup o ticsue of ouats

at di ferent staces of growth on iiami loai.

June 15, 1¢i3

e e = o
Trea tnent* | Nitiate Total Ne | Tensity  later vield
Litrogen in dry of sap | per glle ¢rain
in sep g.i:; sue | | dry wte Pe-r Ao
! ppn per cent | grams tue
Check | 1230 4,66 1.044 5,12 3263
PK | 942 422 1.039 5,43 51le5
1K 1170 4,82 1.044 5440 32,83 i
N §t00) 1640 4.83 1.036 | 6.35 5045
N (P200)K 870 4oS4 1.041 5.95 47,6
N (P400)K 980 4465 1,037 595 7.2
N_(PS00)K 760 44536 1,036 | 5,83 60o&
e o July 6, 1928
Check 547 3603 1.033 5.28
PK 156 2,16 1.023 | 6469 ,
|
NK 150 2,05 1.026 5481
N (P400) 149 2,03 1.025 5e20 i
N (P200) K 147 2,58 1.025 He4l
N (P400)K 67 1.97 - 1.025 6o 69 |
N (P600)K 184 «85 1.020 6,94
____July 24, 1928
Check 812 | 1.76 1.034 2,91
N (P600) K 73 | 1.13 1,032 2456

®*rertilizers were arplied for susar beets the preceding vear and were

not repreated for the oats,



Table 3.

at different stages of growth on liami loame

June 4, 1928

Effect of Nitrate fertilization on the sap and tissue of oats

kbdium Nitrate Total N Densi ty ter Yield
itrate Nitrogen in dry of sap T g, grain
bound 8 in sep tissue ry wte per Ao
per Ao
ppm per gent grams bu,
0 34 3498 1.033 6037 53,7
50 495 4,82 1.035 8637 4648
100 700 4,91 1,034 8425 48.1
150 815 550 1,034 6457 59.0
June 27, 1928
0 97 l.72 1,030 6,04
50 93 2,30 1.031 B4l
100 89 1.84 1,031 613
150 92 1.85 1.028 6446
July 17, 1928
0 92 1.05 1,043 8,53
50 95 1.04 2,46
100 88 1.03 2,39
150 92 1.15 1,044 2456




Table 4.

The effect of fertilization on the sap snd tissue of

oats et diiferent stages of prowth on ¥illsdale sandy loam,

lay 31, 1928

Trea tment* (Nitrate Totel N Density Tater Vield
Nitrogen | in dry of sap per gme greain
in sap tissue dry wte | PeT Ae

PPi per cent grans bue
Check | 795- 6405 1,043 S5eR5 4645
Lime 810 5440 1,036 5,95 47,4
" P 810 5410 1.037 6,69 45,8
" P 920 5,85 1.035 Be46 52,6
" PK 202 Be33 1.034 6498 54,2
" NPK 535 S5¢€7 1.032 7.63 54,1
June 22, 1928

Check 89 3426 1.030 6447

Lime 85 2,48 1,032 6420
bt N 116 2,86 1,029 6447
» P 63 2,04 1,034 5.71
" NP 99 2.42 1.031 6e23
" PK 47 1.92 1.032 6405
e NPK 75 1.97 1.029 8.20




Table 4 (continued)

July 12, 1928
Check 155 1.19 1.044 2,99
Lime 150 1.09 1.044 2,72
" N 198 1,50 1,048 2,7
S 4 144 1,23 1.045 2,37
* Xp 170 1.18 1.045 8,57
fallP & 51 0.86 1,045 2,41
* NFK 105 1.09 1,044 2.88

* N, P, and K were applied as urea, superphosphate and potassium
chloride respectively.






Table 5.

The effect of Nitrate fertilization on the s2p and tissue of

oats at different stages of growth on !{illsdale sandy loam,

June 11, 1928

Bod ium Nitrate Total N Density Vater Yield
Nitrate hitrogen in dry of per gm, grain
pounds In sap tissue sap dry wt, per A,
per A.
ppm per cent ) grams bu.
0 950 5675 1.035 Se 66= 31.8
50 1130 5.94 1.032 6446 33.7
100 975 7.65 1,036 5.85 3648
150 870 5«71 1,032 646 3748
July 5, 1928
0 147 1.90 1.033 4,62
50 118 2,38 1.033 5¢71
100 112 2,32 1,051 5467
ilSO 106 2.44 1.032 6419
July 19, 1928
0] 127 1,36 1,034 2,70
50 171 1.49 1.036 2,75
100 132 1.50 1,037 2,78
) 50 117 1,46 1.034 2,98




Table 6, The effect of fertilization on the sap and tissue
of barley at different states of growth on Mismi loem,

My 22, 1988
L. Nitrate Total X Density pater Yield
atmaent® |nitrogem | in &ry of sap T ga. | grain
in sap t1 ssue wte | pOX Ao
ppm per cant grams bue
hheok 600 8.60 1.02¢4 B4t~ 17.7
) 4 480 4,87 1,038 6.88 18.7
x 838 8,683 1,024 8.72 10,3
NPK 5085 5.18 1.087 6.35 88,3
Juns 31, 1088
P 78 2,38 1,085 6.68
X 42 1.79 1.0288 5.83
K 46 1,70 1,086 5.81
July 13, 1988
Check 100 1.13 1.052 8,73
P 85 «96 1,048 8,56
X es 76 1.047
Fl 96 84 1,050 l.86

* ¥, P, and K were applied as ammonium sulfate, superphosphate and

potassium chloride respectively.



Table 7. The efiect of fertilization on the sap and tissue of barley
at different stages of growth on lliami loam,

Mey 22, 1928

Treatment* Nitrate Total N |Density Water Yield
nitrogen in dry of sap per gue grain

in sap tissue dry wte | per A,

ppm per cent grams bu,

Check 760 5632 525 273
P 895 5.80 1.034 5485 35.8
PK 855 571 1.032 6.14 27.0
NPK 1090 6.07 1.053 6457 43,3

June 20, 1928

Check 169 2,90 1,031 5415

P 107 242 1,036 4095
PK 70 1.90 1,034 4,46
NPK 106 2,26 1.029 4,97

* N, P, and K were applied as ammonium sulfate, superphosphate and

potassium chloride respectively,



Table 8, The effect of Nitrate fertilization on the sap and tissue
of barley at different stages of growth on Miami loam,

May 23, 1928

Sodium Nitrate Total N Density |Water Yield
nitrate nitrogen in dry of per gue grain
pounds in Sap tissue sap dry wt,e per A,
per A,
ppm per cent grams bu.
0 1390 6el4 1038 576 3242
S0 1320 5456 1.035 6.14 41,3
100 1450 6,87 1.035 6,82 3546
150 1060 597 1,034 6434 358

June 20, 1928

0 151 2,82 1,033 5633
50 330 276 1.034 5.33
100 284 2.59 1,031 4,95

150 266 4,02 1.032 5.21




Table O,

The effect of nitrate fertilization on the sap and tissue of

barley at different stages of growth on Hillsdale sandy loam,

June 11, 1928

Sodium Nitrate Total N Density Viater Yield
nitrate nitrogen in dry of sap per gme grain
pound 8 in sap tissue dry wt, per A.
per A
ppa per cent graus bu,
0 560 5.67 1,037 515 11.6
50 705 5.72 1.034 5.95 18,1
100 645 S5¢71 1.036 5655 19.3
150 850 5.88 1.035 6.40 22.9
July 5, 1928
0] 159 1.98 1.039 4.16
50 157 2,10 1.035 4,16
100 159 2,04 1.032 4,05
150 121 1,90 1.028
July 19, 1928
0 83 1.43 1,030 295
50 92 1.55 1.032 272
100 78 l.28 1.034 2,18
150 14 1.48 1,032 2,35




Table 10, The effect of general fertilization on the sap and tissue

of wheat at different stages of growth, Miami loam soil type.

November 26, 1927,

!Ll‘reatmmt Nitrate Total N Density Water
fnsep | ttess | ofe® | 3T

Ppm per cent grams

Lime 188 4,66 3.14
* N 558 4,38
S 220 3.88 2,93
" NP 194 4.86 3435
* ¥ 203 4,80 4,52
® NPK 4,96 4,08

June 8, 1928

Lime 193 3419 1.045 3.68
* N 113 2,23 1,054 3405

" P 110 2,88 1.048 3.81

" NP 145 2,50 1,047 3.21

" PK 91 1.45 1,053 3.19

® NPK 118 1.91 1.048 3e24




Table 10 (continued)
June 28, 1928

Lime 215 1.26 1,058 2,23
" N 198 1.10 1,053 2,67
" p 114 1,25 1,045
" NP 1,050 2,32
» PK 151 1.06 1,063
* NPK 184 1,07 | 1.052 2,21

* N, P, and K were applied in the form of urea, superphosphate and

potassium chloride respectivelye.



Table 11, The effect of fertilization on the sap and tissue of

wheat at different stages of growth,

November 29, 1927

Hilladale sandy loamm,

Nitrate Total N pensi ty Vater
Tres taemt Nitrogem | in dry of sap pexr gme
in sap tissus dry wie
rpa per cent grams
Check - 115- 4.64 3.58
Lime 109 4,08 3046
. N 16 Sele 3.94
. P 240 5.38 S.60
» NP 188 4.9¢ 4,38
. K 74 4,60 4,10
. K 118 4,64 3.81
. X 76 4.14 3.6
* KX 99 4e4t 40,01
Msy 7, 1928
Cheek 881~ 4.5 1.064 3,10
Lime 208 3.8 1.064 2,90
ot N 274 3483 1.064 3,04
- ) 4 898 3,80 1.065 2,97
" R 870 4.1¢ - 3.84
* K 224 3.59 1,064 3.13
* KK~ 870 393 1.064 2,73
* X 267 3,06 1.063 e84
" NFX 286 4,01 1,088 3.08




Table 11 (continued)

June 7, 1928
Nitrate Total N [Specifie | Water
Treatment Nitrogen| in dry gravity per @m.
in sap tissue of sap dry wt,
rps per cent grams
Check 849 1.2 S.88
Lime 245 1.58 333
bt N 888 1.37 Sedd
» P 267 1.31 3.00
» P 309 1.30 3.44
» NK | 213 l.42 3.64
* P 236 l.44 3.19
bt NPX 330 1.18 326
July 8, 1928
Lime 305 0.84 1.070{ 1.79
" N 300 1.08 1.069
bl P 239 —_— 1.069| 1.74
.- N 3¢ 0.78 1.076] 1l.64 |
» K 268 0.80 1088 _
* KK 345 0.78 1.074
" X 221 0.86 1.070] 1.95
" NFK 305 0.75 1,072 ‘ 1.70
All plots were limed except the check. N, P, and K

were applied as urea, superphosphate, and potassium

chloride respectively.




Teble 12, The effect of nitrate fertilization on the sap
and tissue of wheat at different stages of growth, Miami
loam soil type.
M2y 10, 1928
Sodium Nitrate Total X i Density | Water Yield
nitrate |nitrogen | in dry of sap peT &2 graia
pounds in sap tissue dry wte peor Ao
per A
P per cent grams bu.
0 203 3.6 | 1.056 2.90 31.7
50 390 S.76 1.068 3439 33.4
100 396 4,08 1.064 3.63 39.0
150 370 4,05 1.068 Se54 36.7
June 8, 1988
0 209 1.97 1.045 3.58
50 208 2.01 1,044 3.74
100 278 1.65 1.046 3.48
150 174 1.86 1.048 Se54
June 87, 1928
0 197 1.40 1.057 8,84
50 220 1.86 1.058 2,3
100 237 1.13 ——— 1.80
150 803 1.08 1.0857 1.98




Table 13,

The effect of nitrate fertilization on the sap and

tissue of wheat at different stages of growth on Hillsdale sandy

lomm,
My 7, 1988
un itrate Total N Densi ty Vater Yield
trate trogen | in dry of sap per gnm, grain
] n sep tisme dry wt, peor A,
r A
pPr™ Der cent Sans bue
0 189 317 1.064 | 8,97 87.4
80 215 3.16 1.064 | 2,04 87.9
100 877 3.19 1,068 |3,35 31.9
150 274 3.59 1.058 |3,38 33.1
May 31, 1988
o 146 1.18 1.053 |2,93
50 164 1.56 1.058 |3.5%
100 146 1.68 1.048 |3.59
180 154 1.48 1,030 |3.87
June 28, 1928
0 151 94 1.056 |8.16
80 159 1.01 1,051 |2.38
100 138 94 1.048 12,39
150 166 «93 1.063 |2,08




Table 1l4.

The effect of nitrate fertilization on the sap and

tissue of rye at different stages of growth on Miami loam,

May 9, 1928
diuvm trate Total No [ Density Water Yield
trate trogen in dry of sap per gu, grain
unds seap tissue dry wt. per A.
A
ppm per cent grans bu.
0 540 4.81 | 4,15 10,6
50 480 4.88 3,86 11,7
' 100 464 5,95 14.0
150 518 4.68 4,00 13,8
June 12, 1928
0 167 3,08 1,040 3.85
50 170 3,98 1.041 4.40
100 306 8,57 1.037 4,58
150 355 1,035 4.88
July 3, 1988
0o 181 1.17 «046 8,13
50 874 l.64 «046 8,38
100 235 1,38 «051 2.01
150 263 1.50 «049 2,38




Table 15,

The effect of nitrate fertilization on the sap and tissue

of rye at different stages of growth on Fillsdale sandy losam,

May 9, 1928
Sodium Nitrate Total N Density Yield
nitrate nitrogen in dry pf sap grain
pounds in sap tissue per A,
per A
ppm per cent grams bu,
50 276 2,93 1.050 4,0 40.0
100 330 3430 1.048 4,21 52.2
150 258 2,93 1.049 348 42,2
June 12, 1928
50 190 1.01 1.035 D453
I
100 2238 ! «94 1.032 576
150 170 l 1.01 1,032 6.14




Table 17, A study of the sap and tissue of the leaves and stems,

June 9 - 10, 1928

tment Nitrate Total N Density | Water
torial nitrogen | in dry of s PeT @
in sep tissue dry wt,
P per cent grems
Oats
HPK leaves 63 1.97 1,085 4.44
» stems 75 «63 1.021 5.45
CK leaves 860 3.78 1.028 5,80
» stens 313 1.49 1,083 6.75
Barley
NFK leaves 103 1,37 1.8
* stems ] 1.49 1,90
CK leaves 116 1,73 1.94
* stems 168 30 1.69
Thest
NFK leaves 318 78 «80
® stems 328 «60 1.38
Lime leaves a7s S.87 1,58
® stems 388 1.07 1.74
Rye
Nelfog Loaves 1.68 1.04
* stems 88 1,58
OK leaves 1.76 1.12
" stems 76 1.5

Total wt,

of green
lant
per cent

66,78
34,70
65,70

86,00
74,00
30,30
69,70

88,10
18,00
82,00

11.80
88,80

9.00
91.00




Table 18. The effect of stage of growth on the sap and tissue on
different so0il types. Averages of all the general fertilizer plots
ssmpled,

Nitrete nitrogen in sep Total nitr in tissue
Sotl {57— d BN T—Eﬁm 3rd
pe Sampling|Sampli Smllinl_._ | Sampling |Sampling Sampling
ppa ppm per cent [per cent per cent
Miami 127 Theat 4 2.36 | 1.34
Hillsdale| 870 | 868 206 3.89 1.36 83
Oats
Miami 1100 | 394 525 4,65 1.98 l.4¢
Miemi 1350 | 143 14 5.78 8,71 1.51
Hillsdele| 715 8s 143 5473 2,48 1.16
Barley
Miani 535 55 93 5.28 2,11 .92
Mlami 84 | 18 235 5.78 8,37
Brookotoni 1070 79 173 6.87 1,95 1.30




Table 19, The effect of stage of growth on the sap and tissue on different

soil types., Averages of all the nitrate fertilizer plots sampled

Nitrate Nitrogen in sap Total Nitrogen in Tissue
St;li:: 1st 2nd 3rd 1st I 2nd 3rd
$ampling 11 1. Sampli Sampling |Sempling |
ppm ppm ppm per cent| per cent |per cegt
Wheat,
Miami 360 220 212 3436 l 1.87 1.23
Hillsdale |240 152 155 3.28 1.46 +95
Rye
Miami 460 258 39 4,60 2,53 l.41
Hillsdale |280 190 3.02 .98
Oats
Miami 490 91 94 4.80 1.93 1.07
Hillsdale |990 118 133 6.26 2,26 1.45
Barley
Miami 1310 264 224 6,13 3.05
Hillsdele | 690 151 26 5.74 2,00 1.43




Table 20, The effect of fertilizers on the specific grevity of the
sap of wheat, oats and barley.

Crop Specifie gravity of sep
From low yield plot from high yield plot
Wheat 1.045 1.046
b 1.064 1.064
hd 1.053 1,050
Rye 1.040 1.035
hd 1.0%0 1,048
Qats 1.044 1,036
» 1.031 1.028
i 1.034 1,032
" 1.033 1,033
'Barley 1,037 1.028
» 1,034 1,028
" 1,038 1.024
» 1.033 1.034
" 1.039 1.028
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