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Summary

For the establishment of a model of nutritional status for various grain yield class the:

contents of nitrogen, phosphorus, potassium and silica at different growth stages from

the results of plant analyses in N. P. K simple trial carried out countrywide for three:

years. were investigated in relation to grain yield (1967—1969). The increasing tendency
of nutrient content in straw or grain with the increase of grain yield was N>P>K>Si.

The tendency was yearly changed differently according to kind of nutrient and growth

stage. Nutrient contents appear to have closer relation to the grain yield class than to

the total dry matter yield class.
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Table 1. Nutrient content at various growth stages in different yield classes.(% dry matter, 1967)

N P,0s
yield class -
*20 | MT | EF | Fs | HS | FE | HG | 20 'MT | EF | FS[HS IFE‘HG
101—200 (1) | 2.00l 1.26 1.04 0.84 o. 3ll 0.96/ 0.87] 0.35 0.49] 0.35 0.31] 0.03 0.35 0.50
201—300 (8) | 2.45 2.10¥ 1.36 0.81~ 0.50 104 1.03 0.74 0.71 0.62% 0.58 0.26} 0.47) 0.68
301—400(24) | 2.60 2.351 1.38 0.94 0.54 105 1.05 0.71] 0.74 0.71] 0.61 0.28 0.47 0.75
401-500(30) | 2.28 1.94 1.37 0.96 0.61 1.09 1.06 0.76 0.73 0.79, 0.64) 0. 30, 0.43| 0.60
501—600(40) | 2.49 1.87i 1.39 1.05] 0.72 1.12& 1.12 0.86 0.83 0.81/ 0.69} 0.33 0.45 0.74
601—700 (9) | 2.38 1.89, 1.64 1.08 0.64| 1.14{ 1.09 0.921 0.83 0.’82! 0.70] 0.30, 0.47] 0.65
K,0 Si0,
yield class - -

v *ZO‘MT’EFlFSiHS!FE}HG [MTIEF'FS]SH’FE{HG
101—200 ] 2.12 2.66 2.22] 2.25 1.58 0.86 0.48} 2.64) 6.28| 6.82] 6.14) 9.50 5.42% 4.25
201—300 2.571 2.92 2.3 2.21 1.97 0.95 0.415.81| 4.89 6.61 6.0 7.59 5.72 3.66
301—400 | 3.34 3.41 2.89 2.3 2.3 1.01 0.435.81) 5.6 5.55 5.96) 8.13 4.84 3.21
401—500 \ 3.36) 3.19 2.76] 2.03 2.05 0.96 0.49| 7.50| 7.53 7.16; 7.16) 8.83 5.36. 4.27
501—600 320 318 2.67 1.91} 1.88 0.7 0.48 8. 13i 7.94 6.84 7.04 929 5.70 3.98
601—700 3.55 3.77| 2.97] 2.07] 1.80 0.8 0.47) 7.54 6.87| 6.67| 6.95 8.70, 5.18 3.92

|

* 20; 20 days after transplanting,

MT; maximum tillering, EF; ear formation, FS;straw at

heading, HS; harvested straw, FE; ear at heading, HG; harvested grain, Numbers in parenthesis

are sample size
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Fig. 1. Nitrogen content in straw at various
growth stages in relation to grain yield
(1967). 20 DAT, MT, EF, F and H indi-
cate 20 days after transplanting, maximum
tillering, = ear formation, flowering and
harvesting stage.
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Table 2 Yield components in different yield classes(1967)

; . .| No. of
. . grain | straw | total . No. of | filled grain
yl(eﬁg /iloa:)s Si?;gle ield yield | yield grii% w g(;_'/;fz grain/ grain | weight . refliilzlf/cinz
2 (kg/lOa) ,(kg/ma)@(kg/wa) tiller| ratio x 108 X103
101—200 | 1 ]. 183 | 203 |i 38 | 0.90 | 130 | 7.2 | 73.3 | 25.6 | 6.77
201—300 260. 332 : 592 0.83 222 66.1 66.7 23.7 9.61
301—400 24 360 474 834 0.84 282 71.8 65.0 24.2 13.14
401—500 30 450 686 1136 0.69 301 71.1 74.0 23.8 | 15.86
501—600 '40 - 546 806 .| 1352 0.69 330 71.8 77.2 — 118.29
601—700- L .. 9 622 - 878 ‘ 1492 0.64 343 75.7 72.4 — 18.81
total | 11z | us2 | 0.7z | 299 | 70.3 ] 70.3 | 23.7

463 |

669 |

| 14.78

Table. 3. Nutrient content at various growth stages in different yield classes.(% dry matter 1969)

N Py0s
yield class

*15|MT | EF | FS | HS | FE | HG | 15 |MT | EF | FS | HS | FE | HG
101—200 (1) | 2.56 2.22 1.28 0.90; 0.43 1.15) | 0.66] 0.69! 0.68 0.72] 0.29 0.51 ~—
201—-300(18) | 2.89 2.31} 1.56 0.98 0.52 1.14/ 1.05 0.83 0.79 0.78 0.62{ 0.37 0.57] 0.72
301—400(47) | 2.94 2.42 1.67 118 0.62 1.27| 1.09]0.89 0.84 0.81 0.62 0.37 0.53 0.74
401—500(80) |- 3.04 2.50 1.8 1.24' 0.65 1.20| 1.11] 0.87) 0.84 0.82 0.64) 0.40 0.50 0.73
501—600(58) | - 3.15 2'55i 1.86 1.22 0.68 1.311 1.17)0.88 0.6 0.83 0.63 0.39 0.52 0.70
60L—700015) | 3.23 2.63 1.98 124 0.69 131| 1.19 0.89 0.88 0.83 0.72 0.38 0.49 0.69
701-800 (1) | 3.17) 2.27] 1.46] 0.94] 0.72 1.56/ 1.20] 1.13 1.23’ 1.04 0.67 — 0.30' 0.50
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, K:O Si0,

yield class » ;

. *15 | MT | BF | FS | HS | FE | HG | 15 | MT|EF, |FS |HS |FE | HG
101—200 2.64 3.36 2.74 2.06 1.88 1.01] ] 3.70| 4.74) 8.75| 8.85| 8.68] 4.76] —
201—300 3.21{ 3.37| 2.74/ 1.68{ 1.58/ 0.85 0.55| 5.30| 6.25 7.15 7.11f 7.64f 5.91{ 4.04
301—400 3.46 3.32| 3.03 1.95! 1.75 0.90, 0.54 5.88| 7.23| 8.27 6.11] 7.76| 5.58| 4.12
401—500 3.50, 3.50| 3.24 2.04| 1.91) 0.93 0.59 6.01 6.63 7.09| 5.75, 7.77| 5.40| 3.61
501—600 3.39 3.34 3.09 1.93 1.93 0.90 0.63 6.55 6.84] 7.26| 5.42 7.46 4.43| 4.12
601—700 3.52| 3.39 2.99| 2.11) 1.91] 0.94| 0.64 5.91 8.04; 7.43 6.61] 7.06) 5.75 3.84
701800 3.08 3.15| 2.93 2.29| 2.30| 0.91] 0.51] 6.40f 1.18 8.38| 4.88| 11.0| 4.35| 2.52

* 15: days after transplanting, MT; maximum tillering, EF; ear formation, FS; straw at heading,

- HS; harvested straw, FE; ear at heading, HG; harvested grain. Numbets in parenthe31s ‘are

sample size.
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Fig. 2. Nitrogen content in straw at various
growth stages in relation to grain yield(19
69). 15 DAT, MT, EF, F and H indjcate
15 days after transplanting, maximum till-
ering, ear formation, flowering and harves-
ting stage.
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Table 4. Yield components in different yield classes (1969).

. w |t . .y . | grain No of
PR b g i gt e, Mo e g | Sl
101—200 .1 157 — - = - -~ -
201—300 18 257 65.2 231 70.9 71.3 249 | 1171
301—400 47 345 65.8 262 67.5 72.3 25.8 | 12.77..
401—500 80 455 73.6 279 72.1 71.2 31.0 | 14.35
501—600 58 542 79.3 301 79.0 73.8 30.7 | 17.60
601—700 15 632 93.8 301 83.0 83.6 28.0 | 20.84
701-800 | 1 708 84.1 354 — 78.4 23.7 —

total | - 290 1 153 | 749 | 288 { 74.7 ] 3.4 | 200 | 15.79

FRE Hol= AL £HMer N7 £BERE
7 A gl EgEd A N7 GE R B EES
= FREZ A Eold @b NgZel Hpsl
7 Ae BfSn 24 A, 68 EEdE BElk
B 700—800 KEES Brsbd YREERMS N
Estol WS M3 FFTRY HBINE 3e] Fof (Table

5) WEe wmEke vebd o BRI N
BEE RBpREd &S ¥ Ao MEpREd
E 0 4% F Aox nelE 7TEEAdE
R 948 AAE RolAw(Table 2) 68
Fo = A4S nolA 9z Y+ (Table 6). =7
Y} 6950 = of = Rk WeEHEme =t Ng

Table. 5. Nutrient content at various growth stages in different yield classes. (% dry matter 1968)

yield class sasrix;gle § N F:0s
' EF | FS | HS | FE ‘H.G EF ] FS | HS | FE | BG
201—300 7 | 1.79] 1.05] 0.75] 1.33] 0.01] 0.59] 0.53] 0.17| 0.41.] 0.59
301—400 2 | 1.85| 1.16] 0.71] 1.32| 1.20] 0.83| 0.70| 0.20 | 0.65| 0.80
401—500 47 | 1.86| 1.21| 0.69| 1.20| 1.17| 0.84| 0.64| 0.25| 0.54| 0.79
501—600 | 37 | 1.90] 1.26| 0.73| 1.34| 1.22| 0.86| 0.69| 0.25| 0.56| 0.79
601—700 2.00| 1.20] o0.60| 1.28| 1.00| 0.90] 0.70| 0.23| 0.49| 0.73
701—800 4| 1.55| 1.08| 0.64| 1.23] 1.13] 0.71] 0.65| 0.23| 0.43| 0.75

K,0 Si0,

yield class sample :

¢ | EF | FS | HS | FE |H.G EF | FS | HS [ FE | HG
201—300 7| 2.10| 1.48] 1.47| 0.76| 0.65| 7.48| 6.75| 8.71] 5.98 | 6.12
301—400 2 | 3.19| 2.04| 1.92| 0.92| 0.79| 7.11| 6.78 | 8.54| 5.48 | 6.33
401—500 47 | 3.12| 2.04| 1.80| 0.90| 0.69| 7.95| 7.02| 8.24| 5.98| 6.33
501—600 37 | 3.15] 1.01] 1.84| 1.00| 0.73| 8.41| 6.81| 8.85| 6.01| 6.05
601—700 8 | 2.75| 1.86| 1.39| 0.85| 0.90| 8.41|:8.18|10.58 | 7.32 | 7.18
701—800 4 | 3.23] 2.16( 1.79| 0.36 | 0.75| 8.53| 9.52|15.50 | 8.07 | 6.87

EF; ear formation, FS; straw at heading, HS; harvested straw, FE; ear at heading,

grain. Numbers in parenthesis are sample size.
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Table. 6. Yield components in different yield classes (1968)

. : No. of

y(ii gd/ fé:%s sasingle grain kygljll%a §§21£ I\zi(iie? fz I;;éi: /f : 211}23;11 v%é?g}‘lt gﬁg?:/
straw per m?| tiller ratio | x10° | 50008

101—200 2 176 244 71.9 271 70.2 51.6 24.3 9.80
201—300 12 272 438 66.9 251 77.6 65.7 25.4 | 12.79
301—400 38 349 529 69.2 284 79.6 73.9 25.3 1 16.69
401—500 57 451 628 73.2 354 71.3 70.8 26.0 | 17.88
501—600 48 544 744 74.9 319 77.4 71.7 25.8 | 17.70
601—700 9 643 869 76.1 354 71.1 74.4 27.9 | 18.74
701—800 4 734 791 }102.3 378 83.1 88.8 31.0 }29.72
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% ERE P K BREA RERE B#BE 2 © A2 243Ed® K9 FIAHe zd 68-
Bt RESEDD A3 A" Acd B#mg 20 2 Fl KERdx Sii“?P YEd o A4 A
B RIERES REgEs] kB %87 NPK £ 2oz & AL N, P, K, Sigf oo 4-
9 o s AFE HEA® IJ% P g A EAE AY3 AAste Aol=k 5 A
= Aoz nad. o 68459 ARClE PRI deon FBAA

Sie 7} ol AGe nolx Uz Yot Yk 8 Ao ¥ RUANEd HAHWEY EEELEANA
& 400~500kg K#ES hLoz Xa HEHRY 9 Az ARHAEAE 2021 a9

HRTI = o] olAdlA @& e Holm 3 w32 xol: RE BRAY adrde
ot.(Table 1, 3) oj8l @& AFE F Hol: AL Y vq ¥4
W RessEicho]l 4 2] 31w (Table 5) WEEMAIEM & Moz
AE o]d AL FHolx glo](Table 1, 5) @

Frgo

9o Sie AWM HBE R
o] BATEMIA wm MBS A vt
% ool HEARA 2. (Table 1, 3, 5)

Table. 7. Proposed nutritional criteria for the grain yield above 700kg per 10a. (% dry matter)

| 5 | mT | EF | FS | HS | FE-| HG
N l 3.2 2.6 1.90 125 | 0.70 1.30 1.20
P,0; 1 1.0 0.9 0.85 0.70 | <0.35 | <0.45 | <0.65
K,0 3.5 3.4 3.00 2.20 2.00 0.90 0.50
Si0, { 6.0 7.0 7.00 7.00 8.00 5. 00 3.50

* 165; 15 days after transplanting, MT; maximum tilling, EF; ear formation, FS; straw at beading
HS; harvested straw, FE; ear at heading grain.
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Table 8. Nutrient in various class of total dry matter yield (% dry matter, 1967).

mean ‘N

i
dry matter sa- dry

yield

P,0s
kg/10a isﬁleefgatfef *20 | | MT | EF | Fs | BS | FE | HG | 20 ‘MT ‘ EF (Fs {Hs fFE

201-400 11 3¢6; 2.00

.26 1.04] 0.84 0.31’ 0.96' 0.87 0.35; 0. 49, 0. 35\ 0.31 0.03 0.35 0.5
401-600 6] 545 2.48

1
2.03 1.19] 0.81 0.62] 1.03; 1.04) 0.88 0.82 0.69 0.66} 0.30] 0.48 0.68~
601-800 12| 701] 2.59 2.43 1.48) 0.91; 0.57; 1.09) 1.06, 0.70 0.73 0.71 0.57, 0.29| 0.44, 0.78
801-1,000, 20, - 904 2.58 2.09 1.31] 0.93! 0. 581 1.16] 1.05 0.74) 0.78 0.73; 0.64] 0.29] 0.46( 0.74
1,600-1,200, 21| 1,120| 2.30] 1.92) 1.42; 1.01] 0. 59: 1.06; 1.02; 0.74] 0.75 0.77) 0.65] 0.31| 0.47 0.66:
1 1.
1 1
2
2

1,201-1,4000 28| 1,201] 2.34| 1.85 1.40| 1.07 o.75i 14/ 1.13 0.90| 0.83, 0.81/ 0.68. 0.35| 0. 44! 0.74
14OL-1,600 19 1,469 2.44) 1.95 1.56 1.04 0.64 1.11 111 0.86| 0.84 0.80 0.69 0.29, 0.45 0.70.
LEOL-L,800 4 1,711) 2.46) 2.05) 1.16, 0.73 0.725 0.95 1.11| 0.85| 0.94 0.91 0.64 0.31| 0.40| 0.77
1,801-2,000 1 1,861 2.69| 2.34/ 1. 30’ 0.92) 0.66, 0.70| 1.19, 0.80| 1.36 0.93 0.67| 0.28] 0.41] 0.84

mean | L, 131] 2. 43] 2. oo, L 40} 0. 98) 0. 64} 1. 10] L 07} 0. slf 0. 80\ 0.77] 0.65/ 0.31] 0.45 0.72
dry matter| sa- { mean KzO Si0,

dry
k};%c(l)a ?fz)le ek 20 | MT | BF | BS | HS | FE [ WG | 20 | MT| EF ‘FS |5 | e |06

201-460 1E 386) 2.12 2.€6) 2.22) 2.25| 1.58 0.86| 0.48] 2. 64] 6.28) 6.82 6. 14‘ 9. 502 5.42| 4.25.
401-600 6‘ 545| 3.16; 3.13! 2.51] 2.21] 2.28 0.94] 0.42} 6.94| 5.16| 7.75 6.49] 8. 561 3.95/ 3.59
601-800 12‘ 701) 3.48| 3.41] 2.88| 2.36| 2.37] 1.00, 0. 44| 5.08) 5.09 4.66; 5.69) 7.68 4. 85§ 3.24-
801-1,000; 20, S04 3.27; 3.29 2.87| 2.20, 2.22 0.99 0.46/ 6.18| 6.13) 6.16 6.57 7.82% 5.44) 3.44
1,001-1,260 21] 1,120, 3.05; 3.04] 2.54] 2.03 2. 04‘ 0.93| 0.45! 6.86 6.26! 6.65 6.81) 8. 96§ 5.52 3.76¢
1,201-1,400] 28 1,301} 3.39| 3.07| 2.56{ 1.70| 1.70 0.84) 0.52 7.48; 7.86| 6.45 6.49| 8.09] 4.94| 4.00
1,401-1,600 } 1,469 3.40 3.42 2.815 2.08 1.81) 0.83/ 0.49 8.51; 8.29 7.23) 7.39 9.21 5.68| 3.61
1-601-1-800) 4| 1,711] 3.66] 3.55! 3.34] 2.79) 2.29 0.82 0.5611.76| 9. 34; 8.27| 7.51]10. 22 6.35) 4.22.
1,801-2,000‘ 1\ 1,861 4. 16) 3.87} 3. 38 2.91] 2.55] 0.85] 0.62)12. 2811. 56/10. 30/ 8.90113. 325 6.68) 4.78

mean | 1,131 3.31] 3.23] 2.7 2.07] 2.01) 0.90] 0.48] 7.17] 6.95] 6.55| 6.69 8.51] 5.36 3.70

*20, MT, EF, FS, HS, FE and HG indicate 20 days after transplanting, ear formation, straw at.
flowering, straw at hawesting, flowering ear, and harvesied grain.

NPK 9 Siel AHBEN BES 2EHEE  AEENCEKLAA AHE 99T 2mE 5
Bl BEE wu(Table 8) KES@AAS 2 %ish 482 F2% HERIAA HaHs
o (Table 1) @#EetA Retel —Eq A%E wr e
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B 2% ARE QAo WTFE LEE U7 # =

WEQA BEv EAENGE EAAE B EA  OKE SE5 SEESDEe 9% 2Efe
hERTE 2Xk £Ed ABRSEDI) FAelel a2 AANF KBSEERHED 3 EEMWA%7T~
A 2REEEEIA BRANA o oA 19608 B T EANER ke KESE
AAHE A deER god ok Yoz k  FlT ARRMA NPK % Sio fE: Wi
Bisiel ok ¥7 2. Aeh. B weh RAWEA HinE s A
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