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Effect of Nitrogen Application Rates on the Chlorophyll Content
and Photosynthetic Characteristics of Green Rice

LAN Yan, WU Xin, WANG Jin, WU Chaoyue, DUAN Qiang, PENG Ligong, LI Tian

(College of Agronomy, Sichuan Agricultural University, Crop Ecophysiology and Cultivation Key
Laboratory of Sichuan Province, Chengdu 611130, China)

Abstract: [ Purpose] To explore high-yield and high-quality cultivation conditions of Japanese
green rice variety ND4 in Sichuan. [Method ] 0 (NO), 90 kg/hm* (N90), 135 kg/hm’ (N135), 180 kg/hm’
(N180) and 225 kg/hm’ (N225) nitrogen application were set, and NO as a control. The effect of nitro-
gen application rates on the chlorophyll content, yield and photosynthetic characteristics of green rice
were studied. [ Result] The contents of chlorophyll a, chlorophyll b and total phenols in green rice
caryopsis decreased with the growth process. Among them, the decline rate was the fastest from 15 to
20 days after anthesis; the total phenol content increased with the increase of nitrogen application, but
the difference was not significant (P>0.05) under the treatment of middle and high nitrogen (N135,
N180 and N225) in the mature period; under the treatment of high nitrogen (N180 and N225), the rate
of decrease of the chlorophyll content of the caryopsis with the advance of the mature period. The pig-

ments were lower and stable; the chlorophyll content and net photosynthetic rate of the flag leaves in-
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creased first and then decreased with the progress of the growth process, and reached a peak at

20 days after anthesis. The effective panicle and 1000-grain weight increased with the increase of ni-

trogen application. The spike number, seed setting rate and yield increased firstly and then decreased

with the increase of nitrogen application. The yield was the highest under N180 treatment, which was

4.66 t/hm’. [ Conclusion] The high-yield cultivation conditions of green rice under this test condi-

tion are nitrogen application rate of 180 kg/hm’, and green rice with higher chlorophyll content can be

harvested at the curing stage (30 days after flowering).

Keywords: green rice; nitrogen application rate; pigment content; photosynthetic characteristics
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Note: NO, N90, N135, N180 and N225 represent the nitrogen application
rates of 0, 90, 135, 180 and 225 kg/hm’.
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Fig. 1 Effect of nitrogen application rates on the contents of
chlorophyll a, b and total phenol in caryopsis
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Tab. 1 Effect of nitrogen application rates on the chlorop-

hyll content in different maturity caryopsis Mg/g

A7 i A3 TR
treatment maturity stage full ripening stage

NO 20.9+£3.2d 14.3+3.0d
N90 32.5+82.5¢ 24.9+2.8 ¢
N135 49.2+4.6 a 331443 b
N180 39.0£3.5b 38.8+5.2 ab
N225 46.4+1.0a 41.243.5a

7: NO. N90. N135. NISORIN2254 HIAA K& 0. 90, 135,
180F1225 kg/hm®; [F—F AN [F /NG 5 B R & A B[R] 22 7 B 3
(P<0.05); T

Note: NO, N90, N135, N180 and N225 represent the nitrogen application
rates of 0, 90, 135, 180 and 225 kg/hm’; different lowercase letters in the
same columns indicate significantly difference among treatments (P<0.05);
the same as below.
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Fig. 2

Effect of nitrogen application rates on the chlorophyll content and net photosynthetic rate (P,) of flag leaves



570 Py I )y N = 22

9536 4%

(N180) il 5.68% (N225); JF4tJA 35d, A
RFREARG, £ AP IS 30 d 50 T
[ 4.67% (NO). 12.00% (N90). 12.36% (N135).
18.77% (N180) Al 15.81% (N225).
2.3.2 JiE 0 SRR B G ) R

WE 2 fs . BE A7 R ED, ARE
HE AR A IG5 R A2 A
P, TEIFIENE20 d fem ;. MEUKF-KE, THERE
2 B BB A R R IR . RS 20d, £
AEFER LA R N225 [29.67 mol/(m?-s)]>
N180 [27.33 mol/(m*s)]>N135 [25.85 mol/(m*s)]>
N90 [25.24 mol/(m?:s)]>N0 [20.27 mol/(m*s)]; JF
fe)5 25d, CEHR TS, &AM T
1EJ5 20 d 43 51 F B 22.94% (NO). 19.69% (N90) .,
9.98% (N135). 11.31% (N180) Fil 4.89% (N225);
FHIESG 30 d, JLGHUR T RERM, &40 AHXT
TFIHALIE 25 d 47 31 F B 21.93% (NO). 38.83%

(N90). 42.63% (N135). 38.73% (N180) Fll 43.70%
(N225); JF4EJE 35d, B HEFFELLE, &%
Ak FEAR X FFAE S5 30 d 4 9l T R 19.65% (NO).
18.10% (N90). 16.26% (N135). 21.48% (N180)
F116.01% (N225),
2.4 iR AR S R

MR 2 J7s A SO b o s & i i3 i
s, HA bR 2% 57 3 (P<0.05); T-Riiht
o, i it 2R 48 o 8 n . N225 4b P R T
NO F1 N9O (P<0.05), A4 Aab 3R] 25 548 3%
FREORLER K ™= it I A it S0 () 4 o 22 e 1 5 B ) AR
e, 78 N180 Ab T =ik Bl KAE, N
4.66 t/hm’, YJiti & it i 180 kg/hm® B j~ & T
W, 4t A 7 i 0~180 kg/hm?® Ju I , it AU
BN T SOk 0 A RO BCREE AR R, DR
D2 TS/ TR~ 3<B 0 O (e R 20 T S G
R R

®2 RAEMNGKETEMRL BN
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treatment effective panicle spikelet number 1 000-grain weight seed setting rate grain yield
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N180 321.87+1.00 ¢ 91.87+0.85 a 24.43+0.19 ab 64.50+0.33 ¢ 4.66+0.46 a
N225 337.66+1.21 a 81.08+0.54 ¢ 24.73+0.16 a 60.85+0.15 ¢ 4.1240.33 b
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