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SUMMARY

Present study was undertaken to elucidate the relationship hetween uptake of nutrients
and photosynthetic activities, and the translocation of several mineral nutrients in rice
plants which were grown under different cultural conditions, utilizing radioactive tracer
technique.



Particular emphasis was placed on the analysis of patterns of nutrient uptake, the

relationship between nutritional conditions and yield components. For this, rice plants
"grown on either low or high yielding fields at different gtowth stage were subjected to
this study. ; '

The results are summarized as follows;
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10.

11.
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13.

‘14.

15.

Varietal difference was observed in the uptake of potassium and phosphorus.
Kusabue and Jinheung had good capacity but Paldal had rather poor capacity for
the uptake of the both nutrients.

For rice plants, a high positive correlation was found between the oxidation of
alpha plaus-naphthylamine by root and uptake of phosphorus.

Carbon assimilation rate repended on rice varieties. It was high in Noindo, Gutae-
najuck #3 Suweon #82 and-Jinheung but low in Taegujo, Kwanok, Yugu #132 etc.
Heavy application of nitrogen increased carbon assimilation in rice plants but this
also depressed translocation of certain carbohydrates to eats..

Carbon assimilation wan greatly hampered in rice plants deficient in magnesium,
phosphorus or potassium.

Total dry matter after ear formation stage, was much higher in rice plants.grown
in high yielding fields than those grown in low yielding fields.

Leaf area index(LAI) reached maximum at heading stage and decreased thereaf-
ter in high yielding fields. But in low yielding fields, it reached maximum hefore
heading and sharply decreased thereafter due to early senescence of lower leaves.
In general, light transmission ratio (LTR) of léaves was higher in the early sro-
wth stage and lower in later stages. Higher ratio of LTR tc leaf area index, was
found in the rice grown in high yielding fields than those in low yielding fLelds.
Net photosynthetic activity decreased with the increase in leaf area index but
was higher in high yielding fields than in low yielding fields.

After the ear formation stage, nitrogen, potassium and silicon as weil as K;O/N
in straw were higher in high yieldiny fields than those in low yielding fields.
Nitrogen, phosphorus, potassium and magnesium taken up by rice plants in low

yielding fields before heading stage were readily translocated tc ears than those

in high yielding felds. This suggests greater redistribution of nutrients in
straw cccurs due to lower uptake, in later arowth stages, by rice plants grown
in low yielding fields and hence results in early senescence due to nutrient depri-
vation. |

In the high yielding fields nitrogen uptake by rice was slow but continuous thro-
ughout the life of the plants resulting in a large uptake even after heading. But,
in low yielding fields the uptake was fast before heading and slow after heading.
A high positive correlation was found between the contents of nitrogen and potas-
sium in the straw at heading stage and grain yield. Positive correlation was also
found to hold between the contents of potassium, silicon, K,O/N, SiO,/N in the
straw at harvesting stage, and grain yield. l k
Carbon assimilation was greately hampered in rice plants deficient in magensium,
phosphorus or potassium. ‘ 7
Uptake of nitrogen, phosphorus, potassium, silicon and manganese by rice was
considerably higher in high yielding fields and reached maximum at ear formation



stage.
16.

In rice, a high positive correlation was discovered between total uptake of nitrog-

en, phosphorus, potassium, calcium, magnesium, silicon, manganese at harvesting

stage and grain yield.
17.

In rice, a high positive correlation was found between the total uptake of nitrogen,

phosphorus, potassium, calcium, magnesium, silicon at harvesting stage, and number

of spikelets per 3.3 m?

In addition, a correlation was found between the total

uptake of nitrogen and potassium and number of panicles per hill.
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Chemical characteristics of soil

-Organic Available
pH Matter P,0;

Exchaﬁgable cation ’(me/loogr)

Available

%)  @©m)  Ca Mg K  CEC Si0, (ppm)
58 1.8 33 4.1 1.3 0.3 9.2 93.7
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Chemical characteristics of top soil

Organicﬁvaﬂab' Exchangable Cation (me/100gr)

ot o ]\/I(z%t)e ' (E 5215). K Ca Mg H (m%/h;'()((:)gr) (gi;m)
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MIRE-S #3% Bk WEE 10a¥ 10,4,6kegs &
%3 BY HASE =R EIE OERE fmie=
%% 40% 30% 30%% HEBE ST HEBinE
= 28 HEEz d9ch. BE= 4E1% KB
FEAR BEEXo 2 v, HAl Poto] HHE
—fEgRe] #ag ol

5. & - BKkEM el BERE &

RS = HES AN en BhkEtE
HRERFKEEARS Fiddd SikEhE KE

—

el Piesks 21@8 BEESIA BEsld=h
mEE B, R, wis rE 2Eske 2
# AR 10a% FHeh HEMAAE 0,4,8,12
kg, Bl A= 0,3,6,9kgs sl 4R B
o2 9. RERE FER-S 25 2m? FREEMY
24cm X 15cmE4]- 3. 3m2¥ 0Bk & st o H
e (e ABRS KSR e s B
hER HES BHS 108, 158, 208, 30H,

SRR M AENA 1058 HBEie

-—



#Ewske] 80°Col A 30578 BET £ 60°CHA

AR BT ¢ mENQ o e A

9 aﬂi WA =

6. i U WUR S

LE -2 BERHHRNY L8
Jl Hsked ow MR SHT-S 2K Kieldahl i,
JnEE Ammonium Acetate(pH7) 2 HiHisltsy 8
Sk, HRSE Cone, H;S0: ¥ H.0,2 ®BAT
fEstel TR - EEE, PR Vanadoulk, HIK
vl %2 EDTA #: 28 2 8 9748 Electric
Spectro photometer& #f3 HATEE 4t %=
¥ OB ERIE RS W8 = ik Est
of Somogyi Hik o 2 WEsIg

I RBER U 5%

1 BER RENY WK

M B Bt B %k

HRGE Halel B HEHE ks Ad
& qo-naphthylamine$- {E@sld =2 BEIS W
23 FHRe 29 15 2l
‘Tfee/h [ JOrganic matter'non‘application-

74 Organic matter 0.3 percent
application

- 77 % v
: =200 (1]
Fu 20t Y 111 1] "
2018 él? % % %
25 GUALATAT WAV
TE% vy r szt
FE s B £ % g8 2z
3¢ E B o8 Moy o2 20
Tz -
: Fig. 1, .Comparison of root activity

of eight varieties of rice.

o HES Honel BEGRSLel Hel EHE ME

FAL B ERL Y e Foln XS A
o b4 %on HRMY FENENAE Hé T
B, BETS B HRBERNENAE %
& o] gl vk, SHRUMHISH B Bl Wl
B PEdt Axs 2y 29 334 For 1Y2
ol A BEwksh o] el EAe] HEHE Wi
s ZolA L ERS BRI RBER )
= —&%agsh

2o 2 3ol B R BB Bk

YRR REE A0S RN A

Pt

500 N

< N

N «

2 S N

s 2s0f N N

B N N
2 SRS N N
N §
4 N T N N
g HESEES £ NN
- P R cope
< g f’:"g s 5 & 2 %
2 5 & ¢ 2B £ .82 8 =
T 2 i34 7 8GRz
i E B2~ 8§ %
= s g M =g £
Z “ =

Fig. 2. Phosphorus uptake in eight
varieties of rice at ear -~
formation stage.

Be @Re 29
o3k A& RS HHEMAE MMl K
3 WS el Bosd T & A 5

o
=
B
=)
0

= vy
Bt

2 I

-5 o 7

g T o & m M4 e @ o

£ rerizi:ii

& 2 f ¥ o S @ W2

S5 & &S E B R E

- 80 - M " <

"5 g M o2 8

Zz =

VFig, 3. Phosphorus uptake in elght

varieties of nce at hea&mg

stage.

e BT B O REEEe S BESA
Glycolic acid pathwaysel A BER{LXE 7L AR s
» peroxidased] {EH.o= BME7 Bl s 7
) 2ol gL 4 ZHe) o3 o] & HHpEie] BAERS Bk
7 e e AEEy Ehl oS BB BRE zZ
=Aer 4743 Hifﬁﬂﬁﬂlﬂﬂfq B
BBl KEEES a-naphthylamine e
BiRE » 29 49tg o o MBEERE 7=0.
53924] a-naphthylamined] Bftiel W mE
o) BhERe) Wil % Emolglvh.

7 h‘]l e

o so0f/ /™

ot R

S 400

& 300 . e

% 2001 & ¢ . . *e .
S 100 s, et s T=0.539%
& [ L ! ~1

2 18 20 - 22 24 -

& Fig. 4. Correlation between root .

~activity and amount of phosphorus
‘uptake at heading stage. :



(%)
100
g
S 50 7
Sw 7
® o /
E /
"'2“5 0 & / /A 1
o Wwow g o= X o o 7
54 e £ 5§ S8 % £ %
B~ @ x % — & ' w £
| e 9 A B8 2 o
34 3 [
5 o8 7 LV -
e w8

Fig. 5. Translogation rate of phosphorus-
32 to ear ineight varieties of rice.
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Table 1. Rb% uptake in thirteen varieties of rice grown in water culture

urrl)‘gliiz Le: f+c/u1m CI}sz?l(;tg ‘ Ratio
Varieties of R (drypr;xnager < rg;z,ter>

(epm) @ ® /)
1) Jinheung 13,120 (100.0)* 1,474 5, 466 0.27
2) Gutaenajuock #3 9,780 (74.5) " 1,063 4,075 0.26
3) Paldal 5,624 (42.7) 740 2,445 0.30
4) Kawnok 8,813 (67.2) 864 3,038 0.28
5) Norin #25 10,589 (80.5) 1,629 4,235 0.38
6) Palkwueng 6,347 (48.3) 774 2,188 0.35
7) Hokwang 7,066 (53.9) 1,104 2,355 0.60
8) Kimmaze 8,682 (66-3) 1,009 3,046 0.21
9) Suwenn #82 9,337 (71.3) 1,061 4,668 0.23
10) Poongok 14,263 (108.1) 1,678 7,131 0.24
11) Nongkwang 12,760 (97.3) 1,251 5, 547 0.23
12) Noindo 22,882 (174-6) 2, 359 8,172 0.29
13) Tagujo 10,299 (77.8) 1, 256 3,814 0.30

* Index of tatol Rb®-uptake
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Table 2. Carbon assimilation in fourteen varieties of rice grown by water culture

Total

Varieties - assimilation Leaf-blade Leaf-sheeth ~ New-root O1d root Ro?l‘tép
(cpm/plant) (com/gr)  (cpm/gr)  (cpm/gr)  (cpm/gr) plant
1) Jinheung 116,010 (100)* = 21,210 8,570 16,010 15,940 107.3
2) Gutaenajuok #3129, 270 (111) 21, 550 13,780 21,340 12,410 95.5
3) Paldal 96,010  (83) 48,720 14,190 5,040 - 4,400 15.0
4) Kawnok 71,110 * (61) 31,900 10,780 7,730 4,000 27.5
5) Norin #25 90,900 (78) 17,280 10,140 12,030 14,030 95.0
6) Palkwueng 78,640 (68) 23, 450 15, 160 17,980 4,360 62.7
7) Hokwang 96,970 (84) 21,370 13,680 25, 250 21, 090 181.7
8) Yugu #132 71,440 (62) 35, 080 12,810 6,810 3,930 22,2
9) Kimmaze 117,240 (101) 21, 080 18,440 19,980 10, 760 77.8
10) Suweon #82 122,440 (106) 61,950 15,690 4,810 15, 200 25.9
11)- Poongok 106,230 (92) 19, 410 15,510 14,620 5, 880 58.7
12) Nongkawang 104,180 (90) 22, 990 9,910 12,920 7, 690 62.6
13) Noindo 136,120 (117) 19, 650 17,070 10, 250 7,110 47.3
14) Taegujo 54,320 (47) 20, 430 7,330 13,240 6, 850 72.4
* : Index of total assimiation
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Table 3. C! assimilation by rice plants grown in water culture devoid of phosphorus, potassium

Oor magnesium

Total assimilation Assimilation Ratio
Treatments .
(cpm/plant) (cpm/g, leaf-blade) (Root/Top plant)
check 116,010 (100) * 58, 000 107.3
-P 27,520 (23) 30,577 14.4
-K 42, 390 @7 32,607 9.2
—Mg 17,220 (15) 12, 300 9.4

* Index of total assimilation.
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AR g et om MERe MHEE B

nostglvh. BVERRETY e B AWl BH
foll BAste] Tsunoda™3= el 4kdtel Bl =

ALY B EXEMAY HK (Sine 90°71]) =
Whnshe BRARERRLS B ZXES
®Wims Fek bz skgict. =% Tsunoda™ =
TR EAphEsl BESte 94 ERYE EE
BIRES KARENN = 287 &8s &9
HES FLERY B BB vk i
3} o] ARERY SR EdEm MY BT
Wte] &% EERE B BEEY Bt Fe
JREsl HAEFA K3 e LR TR
A 2 Aoz A4 EHEER MALES
Pt wREE 29 9l A 2iEukel o] FEEE
% MRMLE-S ] i €55 HXn §



Ml Mol foe) iR W MR
SEES

BERETY W& BAERE ER B
vl Ee] e MEESBIKe) BT 2 BRE T

(z/ﬁl’/ day) '
> o—s ngh Y1e1d1 ng Fleld

- e : :
d firZgel FiEsl= XS BEE ETAA M
g o 2 8 F w£HE XERES E5 d=F e
2 — 2 AgEshe 2 REEER Hken HmAZlE AL
o L KT HEEE MALES =7 Ediden 4
v . . 2, % k=1
“Fig. 9. . Relationship between net vl KRR ERAHRS W BLE W
assxmllatlon rate (NAR) BT HRe K5 2
'and Teaf area index. - BEE 510 (WRBRL 7R = Eln Wt
Table 4. Variation of nitrogen content, at some growth stage, in
rice plant grown on different soil
. Nitrogen Content (% dry matter)
Productivity
of Field Days after Transplanting
30 44 51 82 137
Low 4.29 3.16 2.97 1.33 0.59
Medium 3.20 3.20 2.66 1.42 0.84
High 3.22 3.1¢ 2-39 1.69 0.89
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Table 5. Amount of nitrogen uptake by rice plants at ditferent growth stage

ol

Nitrogen Uptake (kg/10a)

Productivity
of Field Days after transplanting
) 30 51 82 137
Low 4.39 10.27 12.96 12.00
Medium 4.09 11.39 16. 39 16. 65
High 3.70 9.76 14.14 .7.81
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Fig. 10, Nitrogen uptake rate of rice
plants as. affected by soils
differing in productivity
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Table 6. Content of carbohydrates in rice plant at different growth stage

Growth Productivity

(%) dry matter

stage of Field Part Starch Total Reducing Non reducing

arc sugar - sugar sugar
_ Low straw 1.94 7.77 6.18 1.59
girge formation  pfegiym straw 4.17 6.95 6.70 0.25
High straw 4.17 7.78 6.90 0.86
i Low straw 15.56 6.67 6.54 0.12
g:zgmg Medium straw 3.06 6.95 5.48 1.47
High straw 3.85 6. 95 6.10 0.85
. Low straw 12.22 5.28 - 3.28 1.72
Sarvesting grain 4778 6.95 6.21 1.74
Medium straw 10. 28 7.78 6.26 1.52
grain 23.33 5.00 4.88 0.12
High straw 10. 28 8. 06 6. 54 1.52
grain 33.89 6. 39 6.27 0.12

o] Foll A REnle) o] 24, BILHE, BT o—— High Yielding Field
o----0 Medium Yielding Field

e gRde B EREHR Y BHY = 2R}
Dol BRSFRAE: B 2R dged
IR Bk R W mkEmdd Hald
o o) HE 9 B ERE WA 4
L88 wokeh ElEH Wl A SHRERT B
B Bl e o] Brflel JEY Bkt
vrol MERH Fhwwo = 24 ol Bold - 1
Rl BiaAze] ®Wins L AL R HREy
HRY ETd BESE Aoz Al KEE
o] HE U B I 8 BEBES 1000m
Bt AT BB BHEEAL Brd &
RE o9 115 2ol 8 kBl ¥ s Bt
7 EBEY R 41BHE = MRk &R
EED B2 500 mikEi = Mg R
9ol i Hifktk: BRER Fol olelt S4ir}.

o2l g HENA THikEM W MR D X
AR K BB B8 A58 &5 vk

Hiue) el s HigH DI el o b

i Ammoh Low Yleldlng Fiecld
100

[%2]
[=]

Accumalation rate

1
100
Days after transplanting ]
Fig.11,Starch accumulation rate of rice
.. plants as affected by soils
differing in productivity

B 9 &S Bioh BAAA TS H7ES
R WPl KAREDS BT B
o BRERAA WK KA KT HEE
B AN ETH A HA WK
el Wbslol BMELEENS ol =sls] AT
olehm shglEho. HESTE W WEE HA
o B SHRE 998 Bk 4 B



BB AT KES PIATRLE BHARR R vl 2ol EEEMH W& MR W ket

meol 2A AW Hrkz sig bl ARBOIAE - o BEUEEE MEU 289 43 o BYE

< BRE A ‘ 9 FYEHES G =23 BB ALUE BR
R R RBSRERE BEL RRE KA Fe] 24 ddA Rk=Ed

Table 7. Grain yield and yield components of rice planis grown on different soil

G No.of  spkelts/ Matred L0 pgr
s rain ' 0. O spikelets/ atured - : ective
Prggu%é\ﬁty yield (Etﬁ&) panicley m? field  grain %::'mlft tiller
- (kg/10a) KB m? field  (x 100) (%) ) ratio
Low 546. 6 571.5 320.2 243 621 26.2 70
Medium 680.2 823.8 263.3 301 - 710 28.6 75
High 760.5 - 770.3 312.5 341 76.5 28.8 81
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¥ig.12, Mmeral nutrients, content, at different growth stage, in rice plants grown on different soils
Note.- T; transplanting stage, TA; }5days after transplanting, MTS; maximum tlllenng stage,

’ EFS; ear formation stage, HS; heading stage, ‘HaS; harvesting stage
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Table 8. Dynamic change of ammonium and ferrous ions in paddy soil
under water logged condition in pot

Ion Concentration (ppm)

Components Soil .
Days after Transplanting
0 10 20 30 40 50
Normal Soil 87.0 97.5 47.5 28.0 27.4 29.8
NH*, Akagare Soil 91.0 81.5 36.0 36.0 33.9 37.8
Akiochi Soil(1) 77.5 67.5 39.0 30.0 30:8 33.6
Akiochi Soil(2) 120.5 70. 0 36.0 '96.5 27.2 35.0
Normal  Soil 513 1131 1352 - — 1038
Fet+ Akagare Soil 465 1420 1386 — - 982
Akiochi Soil(1) 656 1410 1709 - - 1036
Akicchi Soil(2) 133 283 380 - — - 253
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Fig.13. Uptake of mineral nutrienis, at different growth stage, in rice plants
grown on different soils % (AS 100 in Normal) . -

Note. TA; 15 dayvs after transplanting, MTS; maximum tillering stage, EFS;
ear formation stage, HS; heading stage, HaS; harvesting stage -~
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Table 9. Grain yield and yield components of paddy rice grown
different soil conditions
?irezﬁin Yield Components
Soils (r9ugh II(IS/:)X Panicles  Spikelets 1000 grain  Matured
rice ‘ (No/hill) (Ne/ ) weight grsun
{gr/hill) panicle (gr) (%)
Normal soil 27.01 100 11.7 67.1. 26.5 96. 4
Akagare soil 20.32 75 11.2. 81.3 26.5 94.2
Akiochi soil (1) 20. 62 . 76 9.5 70.2 27.3 94.5
Akiochi soil (2) 22.74 84 12.5 54.5 . 25.6 93.2
@,
LsD. § % 3 134
C.V. (%) 1.80
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Table 10. Production of dry matter as affected by cultural seasons,

productivities and nitrogen levels (g/3.3m2)
Cultural  Productivity Ngrogen Date of Determination
season of Field evel
(kg/10a) 5.15 520 525 6.5 6.29 7.10 7.25 0.6
Early High 0 41 67 116 311 1,159 1,368 2,214 4,144
4 41 75 139 416 1,420 1,746 2,988 4,200
8 47 28 167 440 1,526 1,809 3,384 4,257
12 50 91 180 565 1,670 2,124 3,618 4,327
Low 0 43 73 123 250 619 887 1.098 1,834
45 69 - 118 320 849 1,109 1,368 2,054
8 45 85 128 390 1,006 1,274 1,746 2,205
12 44 73 144 468 1,184 1,547 2,034 2,496
6.20_6.25_ 6.30_7.10_7.20 7.25 8.5 8.18 10.4
Normal High 0 70 118 193 442 695 1,206 1,917 2,637 4,094
4 81 134 192 565 704 1,170 2,012 2,727 4,304
8 82 150 228 656 824 1,386 2,439 3,105 4,687
12 87 163 260 689 990 1,620 2,574 3,182 4,346
Low 0 59 97 148 305 435 450 977 1,233 1,657
4 76 129 205 457 579 738 999 1,661 2,234
8 76 134 215 500 671 774 1,449 1,998 2,521
12 78 140 225 514 828 810 1,593 2,052 3,013
7.15_7.20_7.25_ 85 8.15 830 10.26
Late High 0 84 125 225 472 1,031 1,628 4,105
3 103 131 261 601 1,197 1,773 4,282
6 101 158 228 680 1.530 1,985 4,333
9 106 160 324 659 1,305 2,201 4,622
Low 0 43 63 99 185 347 896 1,437
3 45 68 99 166 356 1,020 1,533
6 46 75 99 202 372 877 1,636
9 49 81 - 90 174 306 1,040 1,786
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Table 11. Mineral nutrient contents of paddy rice as affected by cultural seasons,
productivities-and nitrogen levels(% dry matter)

Nitro- .
Growth st 0, K . K,0 Fe SiO, CaO-
rowth stage glzlxlrel N Po 2’0 Ca0 MgO Fe Mn SiO; /N /Mn /N /MgO

Early cultural season

Low yielding field

20 days after tra- 0 2.93 0.86 3.1 0.64 0.23 0.16 0.04 45 1.0 3.5 1; 6 2.7
nsplanting 8 3.8 077 3.0 0.59 0.27 0.05 0.03 4.6 0.8 1.8 1.2 21
Ear formation 0 102 0.8 25 0.81 0.32 0.06 0.05 7.4 25 1.5 7.3 25
stage 8 1.10 0.82 2.1 0.64 0.23 0.04 0.06 7.4 20 07 67 27
Heading stage 0 104 0.72 1.8 0.60 0.24 0.03 0.03 6.1 27 08 59 25
) 8 1.05 0.88 1.7 0.58 0.27 0.06 0.04 ‘ 6.3 1.6 1.3 6.1 2.1
Harvesting stage. 0 0.65 0.65 1.8 3.80 0.10 0.02 0.04 6.4 2.8 0.6 10.0 7.5
(straw) 8 0.75 0.64 1.7 0.79 0.15 0.02 0.03 7.4 2.3 0.6 10.0 5.3
, High yielding field
20 days after 0 3.38 1.07 36 0.63.0.3¢4 0.25 0.19 52 1.1 13 1.5 L9
transplanting 8 430 1.24 3.8 0.64 0.36 0.06 0.08 65 09 08 15 18
Ear formation 0 13 0.73 2.8 075 0.36 0.05 0.07 80 21 08 59 21
stage 8 1.61 0.83 26 0.70 0.39 0.03 0.08 81 1.6 0.3 50 L8
Heading stage 0 128 0.72 2.6 0.51 0.25 0.01 0.06 6.7 20 0.2 52 20
8 1.3 072 25 0.52 0.21 ¢.01 0.05 69 1.8 03 50 25
Harvesting stage 0 0.73 0.36 2.4 0.38 0.23 0.03 0.03 10.3 3.3 1.0 140 2.1
(straw) 8 0.83 0.32 2.8 0.42 0.21 0.02 0.02 1.0 3.3 0.3 13.0 1.0
Normal cultural season
) Low yielding field .
20 days after 0 220 G.68 3.0 0.64 0.30 0.02 0.04 44 1.4 06 20 22
transplanting 8 313 0.65 3.1 0.43 0.45 0.03 0.03 39 1.0 L4 1.2 1.0
Ear formation 0 1.57 0.72 26 0.53 1.03 0.08 0.06 45 1.6 1.2 29 17
- stage 8 1.50 0.82 2.8 0.69 0.19 0.08 0.06 50 1.9 1.3 33 3.6
Heading stage 0 '1.16 0.78 2.0 0.54 0.15 0.04 0.04 55 1.7 1.0 48 3.6
8 1.13 0.69 2.0 0.63 0.14 0.03 0.03 4.9 1.8 1.2 4.3 43
Harvesting stage 0 0.53 0.42 1.8 0.53 0.04 0.01 0.07 7.1 34 0.2 13.4 1.2
(straw) 8 0.59 0.47 1.7 0.70 0.06 ¢€.02 0.05 82 2.9 0.4 13.9 1.1
High yielding field
20 days after 0 298 0.8 3.3 0.48 0.43 0.09 0.15 100 L1 0.6 33 12 -
transplanting 8 3.13 1.00 3.9 0.65 0.48 0.05 0.12 9.6 1.3 0.4 3.0 1.4
Ear formation 0 2.20 0.87 3.6 0.64 0.24 0.08 0.06 7.8 L6 03 3.5 30
stage i 8 2.04 0.79 3.6 0.51 0.21 0.07 0.08 83 L7 0.9 40 2.4
Heading stage 0 1.36 0.77 2.5 0.50 0.15 0.02 0.05 7.4- 1.8 0.4 54 0.8
, 8 '1.54 0.76° 2.5 0.42 0.27 0.02 0.07 84 1.6 03 54 L6
Harvesting stage 0 0.64 0.44 2.4 0.64 0.08 0.03 0.07 13.4 3.8 0.4 21.0 ' 0.8
(straw) 8 0.62 0.49 2.5 0.86 0.08 0.02 0.08 13.3 4.0 0.2 21.0 1.0
Late cultural season
Low yielding field
20 days after 0 2.34 0.96 3.0 0.64 0.25 0.40 0.10 10.7 1.3 4.0 43 25
transplanting 9 2.49 0.58 3.0 0.58 0.32 0.29 0.12 10.1 1.2 2.3 6.8 18
Ear formation 0 2.44 0.8 4.0 0.44 0.35 0.04 0.08 7.7 1.6 05 31 L3
stage 9 265 0.76 4.0 0.69 0.23 0.05 0.09 6.4 1.5 06 24 20
Heading stage 0 -1.35 0.72 2.1 0.50 0.32 0.02 0.05 4.2 ‘1.6 03 31 L6
9 1.54 0.73. 2. 0 0.51- 0.17 0.05 0.07 49 .1.3 0.7 3.2 3.0
Harvesting stage 0  0.62 0.70 2.1 0.74 0.18 0.02 0.06 80 34 0.3 129 40
(straw) 9 0.72 0.72 2.1 0.67 0.20 0.03 0.12 54 29 02 75 32




20 days after

High yielding field

0 2.34 0.87 3.1 0.69 0.30 0.01 0.18 9.0 1.3 0.7 39 2.3
transplanting 9 268 075 3.1 0.63 0.37 0.06 0.12 10.1 1.2 63 41 L7
Ear formaticn 0 250 0.78 3.4 0.64 0.34 0.05 0.10 185 1.4 0.5 34 L9
stage 9 227 0.86 3.1 0.58 0.26 0.03 0.11 6.2 1.4 0.3 27 23
Heading stage 0 151 0.70 2.0 0.59 0.26 0.03 0.06 80 1.3 05 53 23

9 1.59 0.67 2.4 0.50 0.15 0.03 0.05 80 L5 0.4 50 3.4

Harvesting stage 0 0.66 0.44 2.3 0.58 0.15 0.02 0.11 10.4 3.5 0.2 160 3.9
(straw) 9 0.81 0.39 2.6 0.64 0.32 0.02 0.21 10.4 33 0.1 170 2.0
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Fig.14. Uptake rate of nitrogen,'phosphorus and"

potassium by rice plants grown,  at the ' /
nitrogen level of 8kg/10a, on either low;,
or high yielding field.

Note. EFS: Ear formation stage. .
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Table 12. Translocation ratio, after heading stage, of mineral nutrients from
straw to ears of rice plants grown under different cultural conditions

Cultural  Productivity Nlilte:;)églen . Translocation Ratio*
season of Field (kg/10a) N P,0, K.0 MgO Fe Mn
Low 0 27 - - 51 10 -
Early 8 45 34 — 43 58 16
High 0 - 11 - - - 16
8 8 33 — — — 43
. Low 0 33 45 7 73 62 -
Normal 8 50 35 28 ’ 59 27 -
High 0 39 26 - 31 - -
8 49 22 - 63 - el
Low 0 65 25 23 57 23 18
Late 8 49 24 20 10 62
High 0 32 3 - 11 -4 -~
i 8 38 29 - - 39 -
*AA_ b X100 where; A: total amount of mineral nutrients at harvesting stage

b: total amount of mineral nutrients at heading stage



BRE A HlkEl e ek Bk
oWl A ER, BR ctadlw, 8 BH
ket

EX R "dede - EkER HNE X
WAk mERREERC Skgd WAT WA B
7ol Soteh. HEM RERS WolAE BkEw
well Hished {EigEp Wel 4 BTl wsted #
3 BEsE Al ohe AL =% MR mE
o] BTl - Aold =T mkEN HAAE
BOSA 8- mESH el BT Beldh B

R KBAAE Gell A9l 2ol - Rk EH: wof
A B 7ol Bkl olehzre HEL ElkEM ¥
= RHEHRA #5 By el ke iR
ol Brrel N3 2w A WEESe] SMsle W
L ol4to® B o 2d T BINEE
R Aoz A7= g

B EMEM W fEiRlE SEREHKAHS) ske
WA A g EERS Y BREES JED
WRe & 139 2

Table 13. Amount of nutrient uptake at harvesting stage as affected by

cultural seasons, productivities and nitorgen levels

(Unit: kg/10a)

-Cultural Productivity Nitrogen N

season of field Level P:0s K0 Ca0 Mg0 Si0; Mn
Low 0 5.05 4.29 575 3.30 0.402 28.0 0.113

Early 8 6.44 5.08 6.8 3.76 0.627 35.3 0.138
High 0 12.01  7.31 17.83  5.30 3.368 97.4 0.195

15.09 8.64 24.31 4.94 2.791 107.8 0.172

Low 4.07 3.02. 5.64 2.58 0.538 31.4 0.209

Normal 8 7.38 5.87 7.27 3.78 1.981 43.3 0.216
High 0 11.19  7.91 17.78  5.07 2.754 125.2 0.578

8 14.48 11.16 ° 19.53  8.39 2.570 122.9 0.701

Low 3.92 3.33 4.47 3.03 2.812 24.7 0.114

Late 6.09 4.39 5.19 2.40 1.627 21.6 0.384
High 0 11.35  9.20 17.68 7.60 2.742 98.9 0.831

9 16.04 10.06 19.69 6.97 3.720 105.9 1.556
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Table 14. Yield and yield components of paddy rice as affected by’
cultural seasons, productivities and nitrogen levels

' Cultural = Productivity Nitrogen ~Grain  No. of No. of Matured 1000 grain Ratio of
Level yield spikelets - grain weight g;?im
season of Field kg/10a (kg/10a) panicles per 3.3m* (%) (2) raw

o : (x107%) , ,
High 0 647.8 18.6 95.0 69.3 25.4 0.88
Eatly 4 665.3 20.6 111.0 57.5 23.7 0.89
582.9 22.2 .108.3 47.8 24.4 . 0.67
12 563.0 24.0 . 114.7 38.9 24.3 0.64
Low 0 296.6 "10.3 46.0 58.1 25.0 0.94
338.0 11.1 50.9 61.1 24.9 0.96
341.2 14.3 56.0 45.4 25.9 0.86
12 379.2 17.4 77.4 39.7 25.2 0.85

L.S.D 5% 53.82

1% 98. 84
. High 0 644.7 12.2 110.0 56.7 25.8 0.87
Normal 4 732.3 12.6 111.9 64.4 25.3 1.03
8 800.2 14.4 133.0 57.6 25.1 1.05
12 721. 4 15.5 135.2 44.8 25.3 0.99
Low 0 243.8 8.2 - 41.0 75.7 25.5 0.79
366.3 10.2 52.7 74.8 25.8 0.96
8 440.8 12.0 66.9 63.4 26.3 1.06
12 473. 4 13.1 79.2 54.2 26.0 0.89

L.S.D5% 142.2

1% 201.3
High 0 619.2 9.4 77.7 75.1 27.7 0. 82
Late 3 692.7 10.7 89.3 73.4 26.8 0.95
6 712.2 11.5 95.7 67.5 26.2 0.97
9 797.4 12.5 113.5 64.6 26.4 1.07
Low 0 270.7 7.0 42.0 75.1 24. 4. 1.30
3 277.6 7.2 41.9 71.6 24.3 1.18
6 321.1 8.2 48.2 64.2 24.0 1.43
9 347. 4 8.4 54.3 65.3 23.6 1.45

L.S.D 5% 62.02 .

1% 113.88
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Table 15. Correlation coefficient between yield and yield component and
nutrient content. ’
: No. of : s
autrents panicles spikelets M gt Siad
Heading Stage
N —0.020 0.577% 0.243 —0.010 0. 646*
P05 0.051 —0.196 —0. 466 —0.091 ~0.319
K0 0. 580* 0. 836** ~0.036 —0.093 0. 772%*
Ca0 —0.181 —0. 589* 0.004 0.422 ~—0. 494
Mg0 0.039 -0.111 0.010 -0.109 —0.088
Fe -0.379 —{0. 455 —0.153 0. 066 —0.413
Mn 0. 095 0.407 0.128 —0. 193 0.432
Si0, —0.218 0. 370 0. 169 0. 594* 0.529
K,0/N —0.240 —0.107 —0.265 —0.144 -0.181
Fe/Mn —0. 302 —0.596* —0.183 0. 154 —0.599*
Si0,/N 0. 449 0. 359 -;0- 517 0.477 0.347
Ca0/Mg0 —0.137 —0.324 0.215 0. 141 —0.248
Harvesting Stage
N 0.627* 0.397 —0. 506 —0.116 0-391
P,0s —0.612* - —0.640* 0. 006 —0. 433 —0. 640*
K.0 0.554 0. 824** -0.117 -0.060 0.791%*
Ca0 -0.471 —0.158 —0.224 0. 049 —0.172
MgO 0.301 0. 258 —0-003 —0. 090 0. 355
Fe 0.138 0. 090 —-0.274 —0.025 0.078
Mn —0. 353 0.299 0.290 0.285 0. 449
Si0, 0.485 0. 900%* —0.198 0.313 0. 855**
K,O/N 0.031 0.611* 0. 327 0. 084 0. 588%*
Fe/Mn 0. 423 —0.127 0.216 -(. 058 —0.138
Si0./N 0. 160 0. 764*%* 0- 036 0.435 0. 760**
CaO/MgO —0.339 —0. 594%* —0.061 —0.042 —0.512*%

HEES 7ol M@l B % B SAE Y £ MMl RIddth. o E 2 &9
ol BIET E MO lom Fe/Mnsb: f #HBo] ol FelA #ihE 451 nal pEele MR



7 e gl Ak go] Ml =% 9 mA
aHEs BET ES el ol Seixx Fe/Mn
sk fHBOl Rorslel &%, /E % Fe/Mne
el JFL A KBS TEE Aoz A4
I A TRES BReEES FEM EY
BBIGRIL 93 mRRSH WBsE FEMe glov
B Bo MBRMEE 1y
KeEs 7l BEREN E FER
2 4 g4t .
W) A SolE KBS B, BB, KO/N,
SiOy/Nehe Bt ESl Mol Karsl o M,
CaO/MgOst= et &9 #HBle) Barsl =
o] & E £ Bl olFelAl #HiE 4x Hul

HBARRGRE

B A 8} o] RiBel B, M, K.O/N 8
Si0,/No} TE¢] #8R§el, 22l x BM, CaO/MgOsh
£ MRl Kars nE WEE sl KB =2
Al BB Reo A

ootk RMOE EmFOE FO, BBE A9
AR HBIBGRIT BEs glet

B EkERe B, HEHM B S REL
£ 2 stn A7l 2E EHAS 102 8kg
BE A e 125 Mol aHT BE. B®,
ME, KA, skl © ke 4FFEE mEsh
o REWRES HHIT oA B 2 KEBK
mgole HMMGE R KR £ 169 2+

Table 16. Correlation coefficient between amount of nutrient uptake and
yiéld component at harvesting stage.

Min-eral No. of SI\I;I){' e&fts Matured 1000 grain Grain
nutrients panicles pellf 3 32 grain weight yield
N 0.671* 0. 947** —-0.289 0. 263 0.952%*
P,0; 0.517 0. 936** ~0.242 0.394 0, 970%*
K0 0. 705* 0.913** —0.260 0. 260 0. 895%*
Ca0 0.342 0. 821** -0. 057 0. 526 0. 907**
MgO 0.345 0. 967** C—0.184 0.172 0. 768**
Si0, 0.571 0. 946** —0. 205 0.345 0. 935%*
Mn 0.074 0. 575 0.137 0. 477 0. 718**
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Table 17. Amonut of nitrogen, phosphorus, potassium and silicon to produce 100kg
grains under different cultural conditions
Cultural Productivity Ni{l;ogeln Mineral Nutrients (kg/i0a)
season of Field (k ve .
__(kg/10a) N P,0s K.0 Si0,
Early Low 0 1.79 107 2.42 '16-6



8 2.13 1.44 - 2.88 17.8

High 0 153 1.00 2.51 18.7

1.64 1.07 2.72 17.0

Normal Low 1.67 1.35 2.92 15.5
1.94 1.20 2.60 13.8

High 1.63 1.29 - 2.25 9.3

1.89 1.42 2.25 9.3

Late Low 0 1,60 1.22 2. 69 11.9
9 1.62 1.00 2. 67 10.5

High 0 1,51 1.19 "2.54 8.9

9 1.58 1.16 2.12 6.0
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