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Effect of Different Water and Nitrogen Levels on Chlorophyll Fluorescence
Parameters and Photosynthetic Characteristics of Rice
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Abstract: In order to establish water-saving, high quality and efficient production model in the black soil
of cold region of rice, fluorescence parameters and photosynthetic characteristics were measured by using
LI — 6400XT photosynthetic apparatus in the main growth period of rice under different water and fertilizer
treatments. The results showed that photochemical quantum efficiency of rice ( ¥, /F ), photochemical
quenching factor coefficient ¢, and non-photochemical quenching coefficient g, were decreased with the
decrease of irrigation amount. With the increase of nitrogen, F,/F  at the bloom stage, ¢, at jointing
stage showed inverted-V-trend, it showed that PSII reaction center was adjusted due to different
treatments of water and fertilizer in black soil of cold area of rice, primary energy conversion efficiency of
PSII, potential activity of PSII, photosynthetic electron transport, photosynthetic primary reaction process
and heat dissipation capacity subjected to varying degrees of inhibition or improvement. The stomatal
limitation of controlled irrigation was greater than that in flood irrigation, it did not affect the
photosynthesis of rice leaves. Through simulated light response curves under fertilizer rate of 110 ~
160 kg/hm’ treatment, it showed that the curve was increased with the increase of nitrogen and the LSP
and LCP were reduced significantly, but «, 6 and P, were increased to some extent. Through
comparison among different treatments of irrigation, LSP, LCP and 0 of the flood irrigation were less than

those in control irrigation, and P, was increased significantly, but the change of R, and a were not

obvious, it showed that high rate of fertilizer was benefit for utilization of low light in rice leaves, reduced
water consumption was benefit for utilization of strong light. Therefore, water and nutrient coercion would
improve the adaptability of rice leaves to light, and increasing of nitrogen amount can efficiently improve
the light response characteristics.
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Tab.1 Water management of different irrigation patterns at rice growth stages
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Tab.2 Treatment of field experiment
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Fig.2 Correlation of F,/F, index and irrigation methods

Change of F /F  of rice leaves at four stages under different water and nitrogen patterns

EEN 0.9 DL b, Fas i o AN 4 v o E R4 Bk
0.989 8 1 0.977 8. A 4K [l 55 i 20 it T 4 il ¥ K
F./F KT 400 R 5K 2 B 0 A O 1 ok
BEAR T wEE . 22 B KRS A8 3 0 HE R T K At
[F] b $HC I e PSIL Jz B 0 Y 5 00 O fig e AL Rl 3
el o
2.1.2 JKFEM R g, q R AS TR K TR 45 B e

qp WL PSIT 2 J Ao 0 T BORR B . 3l 3 XA
[FK R T KR 4 DNEF W g, M gy 1953 B AT H
(1&3) , [ 2 i AP T 42 iR g, 800N, R W TE IR
85t K 32%K 43 38 25 AT 98 1 VEE R Ak B K R
R PSTI sz v B T J3CRR ARG, 1 PSTL 4 A6 ) 1)



% 6 1)

GRAB A A N [ADK AR X K R 9800 2 BRI & ik 12 T 179

PSIT J i s 1 L 3 3l 2 32 31 1 4l o e AH [ 7
K7 3T i e U (110,135,160 kg/hm®) b 3 7E 4K
A 8 I AU (0,60 85 kg/hm™) 4b 3,
oAty 3 A A 7 W A A R TR it A
A AT A B OK RS M PSIT SR H L 19 O
T, A PSIL 4 Ak A [ PSIL S i A o0 14 WL 1 3 2l 3%

070 oAEEN BTN
0.6- SIS e AW -
: T
gsi? 0.5k /;/5 >

N

( w | | { {
60 €85 C110 CI35 Cl160

pised
(a) IR

LLLL7777]

—

[®] S\NAAAARANANNNNNNNNNY

=

5 o ARV BRI (A A SRUAR B E AT 2R UL B
IO R 4 T VA 1 e E R B R 43 I 0.931 2,
0.966 7, T4k 1 2 BEMR KA i i AR &R AR K
WE R, 5 /K AR, i T 22 7K Ak B 5 25 ) i K e
Fir TR 2R W Wi B 22 1) - 5% 0, 4 i 7 PSIT S A
INPER St Ry & ST NI EE R

07, ONEEM  mikiiZ

NEGIS R G PR
/" 7 )

\

N & N

L

F60  F85 FI10 FI35 FI60
b g
(b) A= T HE 7

\
\
\
\
\
\
\
N
\
\

7!
/
g
I
7
g
g
7
g
7
7
g
/
F

(=]

3 ARDKEAE T AR AT B BOKRE A g, 1972216

Fig.3 Changes of ¢, of rice leaves at four stages under different water and nitrogen patterns
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Fig.4 Changes of ¢, of rice leaves at four stages under different water and nitrogen patterns
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Fig.7 Correlation between intercellular CO, concentration and net photosynthetic rates under different irrigation methods
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Fig. 8 Rice leaf photosynthetic light response curves under different water and nitrogen conditions at later tillering stage
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Tab.3 Characteristic parameters of light response curve of rice
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