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Effects of Compound Microbial Organic Fertilizer with Water-saving
Irrigation on Photosynthetic and Yield of Rice
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(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China
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Abstract; In order to study the effects of the compound microbial organic fertilizer on photosynthetic
characteristics and yield of rice under water-saving irrigation conditions in cold region and black glebe,
experiment with four compound microbial organic fertilizer application levels, which were 20 kg/hm’
(0F20) , 40 kg/hm’ ( OF40) , 60 kg/hm’ ( OF60) and 80 kg/hm” ( OF80) were carried out under the
water-saving irrigation regime, meanwhile the inorganic fertilizer was taken as control treatment ( CK).
The photosynthetic characteristics and yield were studied. The results demonstrated that the net
photosynthetic rate (P,), the maximum photochemical quantum efficiency (F,/F, ), the reaction center

potential activity (¥, /F_ ) and the excitation energy capture efficiency ( F'/F' ) were increased firstly
and then decreased with the increase of compound microbial organ fertilizer at each stage, so did the
actual photochemical quantum efficiency ( @, ) and photochemical fluorescence quenching coefficient
(g,) at heading and milky stage, and approaching the best values in OF60 plot. However, the stomatal
limit value (L,) was decreased firstly and then increased with the increase of compound microbial organic
fertilizer, which was less than CK. Across all treatments, for the non-photochemical quenching coefficient
(qy) , no significant difference was found at 5% level. Among the different treatments, the highest yield

was obtained in OF60 plot as well as the rice quality was better. Therefore, under OF60 regime was the
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best. It could provide a theoretical basis and reference for the application compound microbial organic

fertilizer under water-saving irrigation conditions in cold region and black glebe.

Key words: rice; water-saving irrigation; compound microbial organic fertilizer; photosynthetic; yield;

quality
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0F40 (59.50 +0.06)" (65.39 £5.12)°
0F60 (61.33+0.98)" (68.59 £3.79)°
OF80 (60.83 +0.13)* (67.48 +5.27)*

(26.057 +1.23)1
(26.901 £1.47)°¢
(27.383 £2.16)"
(28.861 £1.48)"
(27.948 +2.36)°"

(93.25 +2.16)"
(89.52 +1.97)"
(92.49 £2.39)®
(93.67 +1.52)"
(92.98 +1.03)"

(92.835 +6.47)¢
(95.118 £7.27)°
(98.538 £6.93)°
(113.722 +8.21)°
(106. 668 +8.64)"

45 B R W, 2 A WA YA LT iE Rl
60 kg/hm”fif 7= 4t fe i o A Bk, R JH OF60 55 CK 5
ZH b BE P AR OK ST . gk 4 TR, OF60 4k B ) i
KA K R EEORE Ok R X T CK B B it
60 kg/hm” (1) 52 4 Tl £ W A HILAE RE 0% 42 155 R K 1 B
BE SRR . 15 CK A kL, OF60 Jb B 1) K Ry K 98 Mt ¢

i, H OF60 ib B 1% i oK S 7 6 F0 2% 1 B B B AR T
CK, UL Bt i 60 kg/hm® () 5 A i A= 90 A HLAE i %
AREARFEOR LR S5 E A, OF60 ik 31 fF K
EOERMICT CK, R HEEh &R i T
CK, 38 60 kg/hm’ 1 & & i A W0 A HLAE it FH 5 A
B4 R RO I 78 2 T

x4 FELEHKERER
Tab.4 Rice quality of different treatments

e BEkZ/  OREKRE, EHKRE, KRR/ LB/ - EHE, R{E/ BAGR/ HIHEH
% % % mm % % % S/ %
(79.95 = (55.65 = (47.13 = (4.5 = (2.8 = (1.61 = (2.1 =% (1.1 =+ (8.6 % (14.7 =
cx 2.34)" 1.57)° 1.29)° 0.3)° 0.2)° 0.12)* 0.9)° 0.2)° 1.1)* 1.5)"
(81.09 = (65.29 = (59.68 + (4.7 = (2.7 = (1.74 (0.3 + (0.1 = (8.5 + (16.5 +
oreo 2.48)" 1.68)" 1.37)® 0.6)" 0.2)" 0.23)* 0.1)* 0.0)" 1.2)® 1.7)®
3 WA MU PS T SRz v L 3 B W) O e 5% 1k 3 38 4

3.1 WHAKEBRKBHAEAXAEGHENT MW
HeAE R AR KT AR A ™ ) ok
SEVERIZE . 2l 2R 40 W oY R B, & 2 AT
A1 EM fA 904 90 A MLAE 5 6 AR Be it , A5 A1) F ek
ARG AR MR RE . A NI AE T KR T AN (R
BAMAED A VUL 2 XK F P, L W BIE 5T 45 R
535 35 4 T A LR G B SE P, G B 9 45
R, BV BE A it I8 5 Y 3 I 2 B S B FE R [
M REE  I2% 28 5 SRR AT LA T A A 4 179 A K N 3t
38 R B A AR B, AR E B R R AR
A E R W] TE KW S5 T & S A A
VULRESE M A5 A F I F /F, (F/F, F/F, @,
DA BRI FL2UN Y ¢, BHEE 2 & MDA
HIURE it ] 4t 1) 38 0 22 2 T 8 5 T B ke #, OF60 b
AR TR G RE 3R . 5 BF g & B
FIZE o SRR AT BEAE T it in 60 kg/hm” [y 42 4 12k

i, R PSR, HP O 9 R £ 338 3 1, T o Y
it T T A A R R B0 HL T A g R
M TOKREROEAE R S REE T Ui R
AN — B, R AT RE Sy A G A K BB E T
BEAT , KA 32 7K 0 Wi HLIE X BAR A 52 1, AN [+
Ak B 2 18] AP 3ORE it 1) e BE O AN W2, ELitE
A HLIEFPIEA TR, RO A 22 5+

BT AT 58 R B o A BILAE it o o i 1 A
IR ) 52 A SR A HLAE, 38 T 8 AR
A WA WA PUIEA L T 12 SE A HLUIE & A H 4 B
it U TR, SR A HIL ST J8 AE TR A 21 T A 5
T B SR 2 SRR B, B R IR AE R HE R, M T AR )
Frifi SR & B 0 AEE 2 K RDOE S AR, A
PRI HUIE RS 1T H B 1 37 70 o 9 A A
1 B 185 fife 7 )t RE 68 52 0 8 A4 BRAL AR W)
PR, 628 T R A LARR IR, fe L B is 3l o (il
LR A HLY A DB SR B B R A LR
B AL T, R R SRR R
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AR 7 A1 R AR 40 2R K M6 K R S )2 TR A 0 A e
T AR BB R, B TR B2 R e T
&35 F0 CO, AL 7, bk T %4 15 B AT, 5 3K
B R B K CRER R B A A TR
FIF 43 1 R RIS BLT IO LR
3.2 MPAEBAEEERENZM

AT R A ok A LR B A
BERA A SR TR E SRS, AAES
P AT IR it PR, % K R 1 A T L R
B TR R A 0 45 9 3R 5 R 4% R A T . ok
axCU g R B S R A A WA HUIE A R T
AR R E T WA B T 2 5 0 A 1 7 4 I
Ji o AWEIEM IR L 7 R i 0 A & 8 A HL
A Ak B 7 R 4 T R M JE PR Ak B L M
60 kg/hm® {9 52 4 18k A= W0 A5 HLAE &b B0 77 4k 5 .l
TAR I 19 52 2 AR W WL T 75 A B
SEFLFT T IO VR N, 2 K AR AL, 52 5 Hb IR I e A 3t
S I B2 T UG B 1 N B AR 5 5, PR O O 30 - 0
AL 1 A7 R AR 5 0 e 9 K o 0 b R T e e AR
HERRR 25 KB & LT W B AR 2, b K A i

e P BB 25 o T R o A A R AR R A, B
T TR A S R DR O d KRR B S T K R
FeaE FECE T KR .

4 it

(1) BB 4 Tk A BUIE i - s i, 452
BRKRE R P, 5 LA R AR, 5 CK g2
I, P, e K3 HR A L, S5 K24 BULE OF60 Ab 3,

(2) % 4= & W W K JG 0k - FL/F,  F/F,
FI/F) @, Fl q, 2976 OF60 Ab Bl i 3 % T CK &b
B Wt 0 A2 A Al A LR AT B T 9 5 K R
B 6 e FHRE I, KA 1 L 1 5 w28 ' g R 28
s N[ 2 A TR A BILIE G T A 3R KR I
gy TE 3 AN E T I N IE T B 2 5

(3) 1 i 52 4 A W0 A LI Ak B ) 7= 4 2 85 T
B TE ML, 52 A B W0 A HLIE G J it 60 kg/hm?
7 B, e CK O Ab I K T 22.50% , 3F HLoK S5
T2 T HLIE AL B . DL, it i 60 kg/hm® &2 4 1%
HE WA WL AT B T 42 5 K RS 6 A BB 1 4 K A
B KA R
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