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Effects of coated-compound fertilizer on the growth o
and nutrition characteristics of double cropping rice ( Oryza sativa L. )

Z0U Ying-bin, HE Fan, HUANG Jian-liang, XIONG Yuan-fu
( Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: Field experiment was conducted to study the characteristics of growth and nutrition physiology of test plants
treated with different dosages of self-developed and lower cost coated-compound fertilizer (N : P,0s: K;0 = 17% :7% :
12% )(coated F). Uncoated-compound fertilizer with same nutrient contents was selected as control (uncoated F).
Experimental materials are double cropping rice ( Oryza sativa L.) varieties named as Zaofan No. 5 being early season
rice and Xinxiangyou 80 being late season rice, respectively. Three treatments were set up for early season rice including
two treatments for coated F with dosages of 480kg/hm’ and 360kg/hm’ separately and one treatment for uncoated F as
control with the dosage of 600 kg/hm’. Four treatments were set up for late season rice including two coated F treatments
with a dosage of 800 kg/hm’, 600 kg/hm’ separately and two treatments of uncoated F with the dosages of 0 kg/hm’,
800 kg/hm® separately. Different parameters of growth and nutrition physiology were investigated including dry matter
accumulation, chlorophyll content, tiller growth, yield and its components. The nutrient contents of test plant and soil
nutrition properties were tested as well. Field plots adapted randomized complete block design with three replications.
The area of each plot was 30m’. The results showed that tillers increased gently with a higher percentage of effective
tillers for each treatment of coated F. While for the rice treated with uncoated F, tillers increase rapidly with more unpro-
ductive tillers. After heading stage, the chlorophyll content and measured value of SPAD (tested by chlorophyll meter
SPAD 502) in flag leaves were markedly higher in Coated F treatment than uncoated F treatment. Comparing to the
treatment with isometric or decrement 20%—25% of uncoated F, the yield increased by 5.0%—12.8% for early sea-
son rice and by 7.5%—13.6% for late season rice. It can be concluded that coated F could control the release of N,

P, K; made the rice grow sturdily during the early growth period. Meanwhile, coated F could supply more nutrients
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during the meddle-late growth periods; prolong the photosynthesis time of the function leaves; accelerate the translocation

of the photosynthesis product to panicles and grains, and increase the total dry matter production and the grain yield.
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Table 1 Physico-chemical properties of selected soil

& HNE 2% 2B 8 R BB b 3c e
Si;«; pH oM Total N Total P Total K Alkali. N Avail, P Exchang. K
(g/kg) (g/kg) (g/ke) (¢/kg) (mg/kg) (mg/kg) (mg/kg)
T % Ningxiang 6.0 21.80 1.83 0.76 8.30 72.78 14.43 41.10
£ ¥ Changsha 5.5 26.40 2.94 0.82 10.20 96.15 43.90 66.23
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Table 2 Effect of different fertilizers on dry matter production of rice

bF: BoR 5 BB M FHH LM wRB
Treatment Max. tillering stage Booting stage Flowering stage Milking stage Maturity stage
B8 Early rice
F600 327 4783 nd 8697b 9418b
CF480 400 4746 nd 10504a" 11106a
CF360 365 4773 nd 8839b 9641b
LSDy o 199.9 1310.1 nd 1458.2 1945.7
B2%8 Late rice
CK 1540b 4090b 5653b 7334b 8780c
F800 1987a 4743a 6774a 9320a 11942b
CF800 2132a 5427a 6924a 9795a 14340a
CF600 2018a 4711a 6791a 9597a 12134b
LSDy. o5 217.6 480.8 393.7 738.9 1542.7

2 (Note) : nd— K W 5 undetermined. AR FHRRERK 5% BEKF, TR, Different letters mean significant at 5% level, same as follows.
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Table 3 Effect of different fertilizers on chlorophyll content at middle and late stage of rice

L

B B (B /8B ) Observation date (d/mon)

Treatment 09—04 09—10 09—16 09—22 09—28 10—04
SPAD mg/g,FW SPAD mg/g,FW SPAD mg/g,FW SPAD mg/g,FW SPAD mg/g,FW SPAD mg/g,FW
CK 413 2,18 37.1c 1.98 37.7c 2.0 37.0c 1.56 34.8c 1.58 24.7d  1.49
F800 41.4 2.8 39.5b 2.19 40.3b 2.65 41.6ab 1.79 38.9b 1.65 34.8c 1.68
CF800  42.7 3.42 40.5a 3.10 4l.1a 3.21 42.3a 3.14 40.1a 3.08 38.3a 2.79
CF600  42.7  3.43 39.1b 2.89 40.0b 3.17 40.9b 3.05 39.0b 2.98 36.3b 2.64
LSDy o 2.11 0.56 0.55 1.10 1.02 1.21
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Fig.1 Effect of different fertilizers
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Table 4 Effects of different fertilizers on yield and agronomic properties of rice

ARBK 2 ki BxE Z2FERE f ¥
P i¥:: ] Productive Grain per Setting FHE Harvest Yield
. 1000-grains wt .
Treatment tillers panicle grain index Theoretic Harvest
(% 10*/har?) (No.) (%) ® (%) (kg/hm)
B A8 Early rice
100% 378.0 118.0 61.3 24.5 0.492 6698 5823.0c
-20% 382.5 120.7 64.8 24.6 0.514 7359 6570.0a
-40% 369.0 120.7 64.2 24.7 0.498 7062 6116.6b
BEA8 Late rice
A 217.1 104.8 85.5 27.2 0.475 5288 4886.8d
B 341.7 113.8 82.4 27.3 0.494 8737 8164.7¢
C 355.7 116.6 87.1 27.4 0.553 9895 9271.3a
D 346.2 114.7 85.8 27.3 0.536 9312 8780.7b
3 b KFo ATRL, AT AR TR AR BT R R R
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