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Coupling of Water and Fertilizer Methods on Growth of Rice,
Soil Respiration and Inorganic Nitrogen

ZHENG Ennan ZHU Yinhao HU Jianyu MENG Fanxiang ZHANG Ge XU Tianyu
(School of Hydraulic and Electric Power, Heilongjiang University, Harbin 150080, China)

Abstract; In order to study the effects of humic acid on rice growth, soil respiration and inorganic
nitrogen with different irrigation methods, three irrigation methods ( control irrigation, flood irrigation and
shallow wet irrigation) and five fertilization methods, including 100% inorganic nitrogen fertilizer (T1,
110 kg/hm’*) , 30% humic acid fertilizer + 70% inorganic nitrogen fertilizer ( T2), 50% humic acid
fertilizer +50% inorganic nitrogen fertilizer (T3), 70% humic acid fertilizer +30% inorganic nitrogen
fertilizer (T4), 100% humic acid fertilizer (T5, 1 500 kg/hm®) were set up. The dry matter transport,
carbon content of different organs, soil respiration and inorganic nitrogen were observed. The results
showed that different irrigation and fertilizer treatments affected rice growth, soil respiration and nitrogen
accumulation. Compared with other irrigation and fertilizer treatments, CT5, WT5 and FT5 treatments
had significant advantages in dry matter transport of stems and leaves at the late heading stage, and the
carbon content of each organ was relatively large at the mature stage; with the increase of humic acid
content, soil respiration was increased under the three irrigation methods, the soil respiration rate under
different fertilization rates with control irrigation was higher than that of flood irrigation and shallow wet
irrigation, but there was no significant difference between flood irrigation and shallow wet irrigation, with
the increase of humic acid, the contents of ammonium nitrogen and nitrate nitrogen was increased, and
reached the maximum value under CTS5 treatment. Therefore, under the control irrigation condition,

application 1 500 kg/hm” humic acid in the soil, the growth of rice and soil respiration and inorganic
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nitrogen content can be improved. After comprehensive consideration CTS treatment can be the best

treatment.

Key words: rice; irrigation methods; humic acid fertilizer; dry matter transportation; respiration rate;

inorganic nitrogen content
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Tab.1 Different irrigation methods
T, T L T LI A
c 0 ~30 mm 85%0, ~0,  85%0, ~0. W A 85%0, ~0,  85%0. ~0,  85%0, ~0, T
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w 0 ~30 mm 0 ~30 mm 0 ~30 mm ifg 0 ~30 mm 0 ~30 mm 0 ~30 mm & T

.0, ARZE A E K, N 53.25%

HEAC AL B R 5 AR ] BERHRC L, 036 2 B .
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BUNTF4T 3.0% o &4 KA T 05 I E
VAL B A BE B LB RE BRI e
W6 FILE R AT R, AEILEM R,
WS RSN T ST 2.8% .0.01% ,7.6% .
0.1% 4. 7% , A% F K bR fE 2K

F2 rEABALIE
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Tab.3 Stem and leaf transport capacity, transport rate

and grain contribution rate of rice

S EM Ty R, ZE TR FFRL DTHR 3/
(t-hm %) FEIE R/ % %
CT1 0.32° 11.82¢ 10. 10°
CT2 0.21¢ 10.55" 7.35'
CT3 0.28°¢ 11.80° 9.02¢
CT4 0.38" 13.47° 10. 89"
CT5 0.45* 15. 66" 11.57¢
WTI1 0.35" 12. 88d° 11.02"
WT2 0.22¢ 12. 351 8.01°
WT3 0.31° 12. 86d° 9.91°
WT4 0.38" 14. 14" 11.01°
WT5 0.43° 15.24° 11.21%
FT1 0.31° 13.27¢ 9. 54
FT2 0.20¢ 10. 60" 7.39"
FT3 0.27° 11.23¢ 8.53°
FT4 0.41° 14. 94" 11.97*
FT5 0.45° 15.73* 11.63*
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Fig.2 Variation curves of soil respiration rate at different growth stages
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Accumulation of ammonium nitrogen in different soil layers
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Tab.4 Correlation coefficient of each index

R/ 113 g BER MEA
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Ty 1 0.67 0.93 0.85 -0.08
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