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The Effect of the Photosynthetic Ability and the Nutritional Status
on Dry matter Preduction and Yield Components of the Rice Plant
at the Latter Half of the Growth Stage

Joo Yul LEE
Chung Bug Provincial Office of Rural Development, Cheung Ju, Korea

ABSTRACT

Experiment were conducted to study the photosynth-
etic ability of several rice varieties and the influence
of the drymatter production on the yield components
of the rice plant, especially in ripening period.

The photosynthetic ability at the ripening period,
the varieties were classified into two groups as
relatively high capacity and low capacity.

With the earlier the transplanting date and the
higher the N-content leaf blade,

ratio of reserved assimilates befere heading time

the greater the

to the ear.

This could be support the fact that the rate of
full-ripened grains or grain yield of “Tongil” variety
may increased by the change of environment

condition.
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Table 1. Methodes of nitrogen application (kg/10a)

Basal Split doses
Method Trans- 15days after 25days before  Full heading Total
Planting trans planting Heading
N-1 4 2 2 2 10
N-2 4 — 10
N-3 8 — 2 —_ 10
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Table 2. Fertilizer application

Transplanting N-Level Basal Split doses
Transplanting 15days after 25days before Full Total
Date (kg/10a) trans planting Heading heading
5.21-6.10  N-12, N-18 (2) (%) (%) (%) (%)
6.20-6. 30 N-12 30 30 20 20 100
7.10 N-8
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Fig.1. Relationship between photosynthetic ability and N-content in leaf blade.

A d
Note; Yellow-ripe

Milk-ripe

O
Full-heading

Numbers, 1.2 and 3 indicate the N-applying methods, N-1, N-2 and N-3, respectively
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Fig.2. Relationship between N-Content in leaf
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Fig.4. Relationship between mean root oxidative
activity and Photosynthetic ability at milk-
ripe stage.
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Fig.3. Relationship between N-Content in leaf
blade and leaf blade dry Wt./Total dry
Wt. at yellow-ripe stage

9}
@)
@)
7|—
3
5 OOO © o
=~ 5F O
% © Y o ©
=z o)
by
Z3F 0,° ©
& O
= O
Z 1 OO
Oo
1 1 1 _J_
20 40 60 80

Root Oxidative activity (aFw/hr)

Fig.5. Relationship between N.A.R. and root
oxidative activity at Full-heading time.
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root activity ratio of milk-ripe stage/
full-heading time.
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HREMEH A8 MBS Bl 22BN B
fEiel Wty —EX e Sl K=z KBRS EE;
WRESE N—3Eo] A BN R AK by KEsts
Hezto] HIRE EB BIBY N—1, N—2Ea K59
e HES Bolx Jeov REE N—1, N—2Ed
Ae tﬂi%ﬁ& EBRY Ry REET £ HETS
297, olel§ BHee N—1, N—2Ed 4 #ins &
es %uiﬂ W RO EXREES =945

— 192 —



Thbble 3. The ratio of accumulated assimilates in ear and the dry weight at 35days after heading

Dry weight (35 days after accum- reserved accum-  Leaf
ey et 0 Uied ey dlaed st
method eaf Ear Total ilates ilates ilates (Full
blade (g/m?) (g/m?) in ear headed)
(g/m? (g/m?) (%) (%) (m*/m?)

Jinheung N-1 90 473 939 395 19.8 80.2 2.58
N-2 103 430 951 352 22.2 77.8 2.29

N-3 99 556 1,109 473 17.5 82.5 3.49

Mankyung N-1 80 543 1,079 451 20.4 79.6 3.76
N-2 115 546 1,085 460 18.7 81.3 3.28

N-3 104 492 1,062 328 28.7 71.3 3.50

Palkeum N-1 85 513 1,051 433 18.5 81.5 3.55
N-2 134 528 1,127 468 12.8 87.2 3.40

N-3 122 597 1,289 486 15.6 84.4 4.19

Tongil N-1 100 575 1,117 455 26.4 73.6 3.84
N-2 134 616 1,230 482 27.8 72.2 3. 64

N-3 107 578 1,206 464 24.5 75.5 4.72

Norin# 22 N-1 107 522 1,075 443 17.8 82.2 3.15
N-2 125 536 1,128 450 19.1 80.9 3.20

N-3 150 565 1,266 465 21.5 78.5 4.44

Kimaze N-1 110 575 1,176 476 20.8 79.2 3.97
N-2 143 526 1, 150 439 19.8 80.2 3.43

N-3 155 493 1,162 391 20.8 79.2 4.44

Tosan# 38 N-1 127 532 1,161 450 18.2 81.8 3.57
N-2 124 528 1,110 431 22.5 77.5 3.47

N-3 140 557 1,236 454 22.7 77.3 4.48

Kotominori N-1 165 536 1,186 444 20.7 79.3 3.46
N-2 137 565 1,178 420 25.0 75.0 5.02

N-3 205 590 1,311 468 26.1 73.9 5.30
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Table 4. Yield Components of the Varieties grown under the different nitrogen application

Glumous flowers

Variety Il\rll-appling Paniclezs Ripened . Wt of
ethod No./m No./m? No./Pan. grains (%)  1,000grains.
(x100) (%) (%)
Jinheung N-1 201 208 104 77.3 25.6
N-2 194 237 121 78.2 25.8
N-3 224 226 100 79.8 24.7
Mankyung N-1 230 252 109 77.6 22.2
N-2 226 271 120 87.3 23.2
N-3 254 237 93 86.0 21.9
Palkeum N-1 229 238 103 76.6 24.1
N-2 239 293 122 73.8 24.1
N-3 278 299 108 79.8 23.5
Tongil N-1 250 267 IQ5 51.9 23.3
N-2 263 315 120 46.5 23.8
N-3 254 278 108 62.2 23.4
Norin22 N-1 232 247 106 82.0 22.6
N-2 231 243 108 77.4 22.7
N-3 294 249 85 83.1 21.1
Kinmaze N-1 283 247 87 86.1 22.6
N-2 281 273 97 79.8 22.6
N-3 352 309 88 77.1 21.4
Tosan38 N-1 236 239 101 84.9 20.7
N-2 249 248 100 82.0 20.8
N-3 286 300 105 82.0 20.2
Kotominori N-1 229 221 97 75.7 23.4
N-2 254 271 109 73.4 23.2
N-3 306 325 106 67.3 22.1
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Table 5. Yield components and the ratio of reserved assimilates before heading and
accumulated assimilates after heading to the panicle.
Glumous accumulated before heading after heading . Wt. of rice
Transplan- N-Level flowers assimilates Ripened 77
. per m in Panicle reserved nde accumulated index grains 1,000 Yields
ting date (kg/10a) (X100 (g/m?) assimilates ’(7) assimilates (%) (%) grains (kg/
grains) (g/m? ° (g/m? ° ° (g) 102):
5.21 N-12 295 615 269 43.7 346 56.3 72.4 22.9 592
N-18 317 622 339 54.5 283 45.5 65.9 22.5 609
5.31 N-12 307 585 227 38.8 358 61.2 70.1 23.0 558
N-18 278 570 228 40.0 342 60.0 69.2 22.9 559
6.10 N-12 298 535 202 37.8 333 62.2 69.1 22.4 505
N-18 286 552 218 39.5 334 60.5 55.6 22.8 518
6.20 N~-12 256 499 82 16.4 417 83.6 55.3 23.4 408
6.30 N-12 250 453 67 14.8 386 85.2 30.3 22.7 328
7.10 N- 8 169 194 40 20.6 154 79.4 20.6 20.5 162
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Table 6. Correlation between meteorgical condition for 42 days and accumuilated

assimilates in panicles.

LAI
ltems

NAR CGR

composition of ear before

for 3 weeks for 4 weeks for 3 weeks for 4 weeks for 3 weeks for 4 weeks

after before after before aftere

heading heading heading heading heading heading
Weight of ear 0. 85** 0.69 0.52 0.42 0. 92%* 0.72%
reserved assimilates 0. 86** - 0.47 — 0.71% —
before heading
accumulated assimilates 0.16 0.71* 0.73% 0.77* 0.61 0. 70*
after heading

Average sunshine Accumulated solar Average Air
Items hours radiation

temperature

for 3 weeks for 4 weeks for 3 weeks for 4 weeks for 3 weeks for 4 weeks

composition of ear before after before after before after
heading heading heading heading heading heading

Weight of ear 0. 88** —0. 89** 0. 89** —0.91%* 0. 93%* 0. 94**

reserved assimilates 0. 86** —0.68 0. 88** —0. 84* 0. 84* 0. 89**

before heading _

accumulated assimilates 0. 74* —0.54 0.33 —0.44 0.46 0.41

after heading
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Summary

This study aimed to examine the effect of the
photosynthetic ability and the different growing
status on dry matter production and yield components
of the rice plant, especially in ripening period.

And it was determined too, under the different
growing periods, the ratio of reserved assimilates
before heading and accumulated assimilates after
heading to the ear of “Tongil” variety.

The results obtained were summarized as follows:

1. According to differences found in the photosy-

nthetic capacity at the ripening period, the
varieties were classified into the following two
groups: @ group having relatively high capa-
city, namely Mankyung, Norin 22, Dosang 38
and Ketominori; @ the group having relatively
low capacity, namely Jinheung, Tongil, palkeum
Kinmaze. The photosynthetic capacity of the
Jinheung and Kotominori varieties decreased

during the Period from the full heading time
to milk-ripe stage and showed some what wider

variation with the change in methods of fertil-
ization than the other varieties.

2. At the ripening stage, the photosynthetic capa-
city was positively correlated with leaf blade
nitrogen content and with the ratios of the
leaf dry weight to the total dry Weight. The
degree of correlation was higher in the Japanese
varieties than in the Korean ones. The Japanese
varieties were also superior to the Korean ones
in leaf blade nitrogen content.

3. The prosperity and decline of root activity,
during the period from the full heading time
to the milk-ripe stage, had a close connection
with the photosynthetic activity and leaf blade
protein-N content. In varieties whose root
activity was raised during the period mentioned
above, relatively great dry matter poduction of
ears was brought about. It may ‘t‘he refore be
assumed that in these varieties, the final yield
of crops is more or less influenced by the root
activity.

4. In both groups of Korean and Japanese varieties,

the ratio of reserved assimilates before heading
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to the ear was merely 15—26 percent, while
the residual part 74—85 percent was come
from accumulated assimilates after heading.

. In both groups of Korean and Japanese varieties,
there were positive correlations between the
leaf blade nitrogen content at full headingtime
and the numbr of glumous flowers per hill. In
the Korean varieties, an increase in the number
of glumous flowers per field m? was attained by
a top dressing of fertilizers at the Key point of
plant growth, while in Japanese varieties, it
was attained by basal dressing at the keypoint.
. Around the heading time of“Tongil” variety, it
was showed that the earlier the transplanting
date the greater dry weight and leaf area. The
leaf area Index and L A D during 3 weeks
before heading time, have positive Correlation
with increasing ratio of dry weight. But the

Correlation was not found out after heading
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time.

. With the earlier the transplanting date and the-

higher the N-content of leaf blade, the greater
the ratio of reserved assimilates before heading
time to the ear. This could be support the fact -
that the ratio of full-ripened grains or grain
yield of “Tongil” variety may increased by the-
change of environment conditions such as.

planting dates or fertilizer application method.

. In the plot of heading until 17th August, it

was increased that the ratio of reserved assim-
ilates before heading to the ear dtue to having
good weather conditions, sunshine hours, solar-

radiation and average air temperature.

. There was a great positive Correlatione between

the ratio of reserved assimilates bcfor heading:
to the ear and the weather conditions above-

mentioned, during 3 weeks before headig time..



