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Application Effect of Silicon Fertilizer on Rice

ZHANG Lei, CHEN Xue-li, CHANG Ben-chao,GU Xue-jia, LI Wei-qun, WANG Shuang, WANG

Xiao-jun

(Institute of Soil Fertilizer and Environment Resource, Heilongjiang Academy of Agricultural
Sciences/Key Laboratory of Soil Environment and Plant Nutrition of Heilongjiang Province,

Harbin, Heilongjiang 150086)

Abstract: In order to explore rice special fertilizer formula. taking rice as experimental materials. the application

effect of the silicon fertilizer produced by Institute of Soil Fertilizer and Environment Resource, Heilongjiang A-
cademy of Agricultural Sciences was conducted on rice in Sanjiang Institute experiment field. The results
showed that the application of silicon fertilizer promote rice mature stage in advance and increase the capability
of lodging resistance. The leaf chlorophyll content increased after the application of silicon fertilizer. According

to the results that the application of silicon fertilizer

was better to the accumulation of assimilate and grain fill-

ing and the decrease of blighted rate resulted in high yield. Compared with conventional fertilizer treatment,
yields of silicon fertilizer I and silicon II increased 10. 1% and 14. 5% ,respectively.
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Table 1 Chemical properties of the test field

i A AL/ A/ B/ LIS st/

PR /eke! 2/ ekt 2/ ekt szﬁj?k l‘/1 - ?(k*l Lyf(:qal /ﬁ-k/kl/ kgl
Total Total Total e g mg‘ & mg‘ , N gA grR pH

) ] Alkaline Available Available Organic Total

nitrogen phosphorus potassium ) )

nitrogen phosphorus potassium matter salt
1.03 1.77 28.21 103 20.2 267 23.25 1.4 8.2
1.2 ## 15 ANMAEFL 60 /NI IR 2 DA X IO X
3 B % S8 o O B T RR A T B3kl g ) 2 S ) il S A B B ] DL 5
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Table 2 Potato fertilizing scheme

b B 4 5 Ak g Ak i/ kge hm™? Amount of fertilizer
No. Treatments N P05 K,O
1(CK) No Py Ko 0 0 0
2 NoP: K, 0 138 90
3 N P:K, 108. 75 138 90
4 N, Po K, 217.50 0 90
5 N, P K, 217.50 69 90
6 CHE 7 A NP, K, 217.50 138 90
7 N:P; K, 217.50 207 90
8 N: P2 K, 217.50 138 0
9 N, P K, 217.50 138 45
10 N P: K 217.50 138 135
11 N; P, K, 326. 25 138 90
12 N: P K, 108. 75 69 90
13 N, P, K, 108.75 138 45
14 N, P K, 217.50 69 45
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Table 3 Effects of different fertilizer on potato agronomic traits

e . R B N AT e
Treatments Plant height Number of big Number of Potato weight
(middle) potatoes small potatoes per plant
No Py K (CK) 38.2 2.6 2.4 548
NoP: K, 40. 3 2.7 2.3 1010
N, P2 K, 50. 4 2.9 2.2 1374
N2 PoK; 44.3 3.2 2.4 1247
N: P K, 42. 4 3.7 2.5 1371
N P, K, (457 53.5 3.5 2.3 1647
NP3 K, 52.6 3.9 2.1 1690
NP2 K, 54.1 2.9 2.4 1268
N:P;K; 52.3 3.5 2.2 1630
N P:K; 53.7 3.6 2.6 1570
N;P; K, 54.4 4.1 2.1 1890
N, P K, 51.3 2.6 2.1 1235
N: P: K, 48.9 3.1 2.3 1234
NP K, 51.3 3.4 2.5 1413
2.2 AEMGAELEI D ESEHNRIT #i. 4 61 516 kg« hm®, # 25 {4 Xt M8 1 =

L ATRUE 1, 25 AT B (N, P Ko 7= & Ry 30 038 kgehm?. $ f= 2k 95. 43%; # #E 77 jiti
31 478 kg+hm™ . it HH 12 Hi e 3L Ailf AR 7 R B0 55 4 JE(N,P,K,) 3 72 6 690 kg« hm?, 34 = % %k
NGO S LRI o Al = =l 7 N 12.20%,
JE (N, Py KO AR BE, 75 N; P, K, 4b 3R 72 5 5k 3] 5%
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Fig. 1 Effect of different fertilizers on potato yield
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Table 4 Effect of different fertilizer on N,P,K agronomic efficiency of potatoes
4k 3 7/ kge hm* HE K A/ kg e hm ? e EFIBOE kg ke
Treatments Yield Fertilizer amount Agronomic efficiency
NoP; K, 33735 / /
NiP:K;, 36795 108. 75 28. 14
N:P: K, 54825 217. 50 96. 97
N;P; K, 61515 326. 25 85.15
N, Py K, 42690 / /
N:P1K; 43920 69 17. 83
NP, K. 54825 138 87.93
N, P; K 58230 207 75.07
N, P, K, 36525 / /
N;P. K| 53385 45 374. 67
N, P, K 54825 90 203. 33
N, P;K; 49785 135 98. 22
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HIE 5 Anl LA H L AN [R] Ak 20 JIEBHA) R
R /N . bt 217, 50 kgehm? (N, P, K,)
Kb TR HIE R R R B, D 39. 3100 it B A
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Table 5 The effects of different fertilizer on N,P,K use efficiency of potato
s SHH B kg hm® WAt/ g b ST %
Treatments Nitrogen absorption Nitrogen application Nitrogen efficiency
Ny P K, 508. 83 0 /
N, P, K, 533.58 108. 75 22.76
NP K, 594. 33 217.50 39. 31
N; P K, 603. 18 326. 25 28.92
BRI kg hm® JE it/ kg hm™® BERE A/ %
Phosphorin absorption Phosphatic application Phosphatic efficiency
N; P K, 145.70 0 /
N, P K, 156. 80 69 16. 09
N;P, K, 165. 81 138 14. 57
N2 Ps K, 174.49 207 13.91
B U/ kg b Wi B0t/ kg b B R %
Potassium absorption Potassium application Potassium efficiency
N, P, K, 483. 60 0 /
N; P, K, 512.70 45 64.67
N, P, K, 533. 85 90 55. 83
N2 P;Kj 553.35 135 51.67
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Table 6 Effect of N,P,K fertilizer on water use efficiency of potato

+ K (0~60 cm)

7 U (1 L
b g ey Soil water storage W& Bt /mm AR it /mm-+hm kg hm? « mm’!
Irrigation
reatments gehm- 1e &/ /mm W3k /mm aintall o ater use
T kg+hm? Yield Rainfall of ¢ W
K/ . amount L.
Before sowing Harvest growth period efficiency
No Py Ko 31485 128. 01 177.67 102 720 40. 77
NoP: K, 33735 128.01 174.58 102 720 43.50
N P: K, 36795 128.01 167. 71 102 720 47.03
N2 Py K, 42690 128. 01 170. 80 102 720 54.79
NP1 K, 43920 128. 01 165. 46 102 720 55.98
N, P, K, 54825 128. 01 159. 01 102 720 69. 31
N, P; K, 58230 128.01 166. 41 102 720 74. 31
N2 P, K, 36525 128.01 188.73 102 720 47.98
N:P:; K, 53385 128. 01 181. 73 102 720 69. 49
N, P, Kj 49785 128.01 187.43 102 720 65. 28
N;P; K, 61515 128. 01 182. 67 102 720 80. 17
NP1 K, 36615 128.01 171.93 102 720 47. 06
N, P;K; 40425 128. 01 189. 94 102 720 53.19
NP K, 46800 128. 01 187.59 102 720 61.38
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Effect on Water Use Efficiency and Fertilizer Utilization Rate of
Potato of Different Fertilizer Treatments Under Drip Irrigation

ZHANG Yang.ZHANG Rong
(Soil and Fertilizer Institute, Qinghai Academy of Agricultural Forestry Sciences, Xining,
Qinghai 810016)

Abstract: In order to explore a new way of agricultural development in arid area,the effect of different fertilizer
treatments on potato yield, yield components, water use efficiency,and fertilizer utilization rate under drip-irri-
gation was researched. The results showed that plant height, number of big(middle) potato and potato weight
per plant increased significantly and the number of small potato decreased obviously under N; P, K, (N
326.25 kgehm?,P,0; 138 kgehm?®,K, O 90 kg+hm?) treatment. Potato yield reached the highest level under
N; P, K, treatment which was 61 516 kgehm™®. Application N of 217. 50 kg*hm™® was the highest utilization rate
of nitrogen which was 39. 31%. Application P of 69 kgehm? was the highest utilization rate of phosphate which
was 16.09%. Application K of 45 kgehm? was the highest utilization rate of potash for 64. 67 %. Water use ef-
ficiency was obviously improved under N;P, K, treatment and reached 80.17 kgehm?®emm™.

Key words: drip-irrigation;arid region; water use effficiency;fertilizer utilization rate
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