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Effects of different fertilization treatments on yield of cucumber
and the soil nitrate-N content in solar greenhouse

LIU Xiao-yan, TONG Yan-an,ZHANG Shu-lan

(College of Resource and Environment , Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective)] The experiment was done to study the effects of different fertilization treat-
ments on yield of cucumber and the soil nitrate-N content in solar greenhouse in order to supply theoretical
basis for porper fertilization of cucumber cultivated in solar greenhouse. [Method) The experiment chose
two solar greenhouses and each with 5 treatments:control treatment(CK) with no inorganic fertilizer;opti-
mum fertilization treatment (OPT) (Solar greenhouse 1, N 675 kg/hm*, P,O; 171 kg/hm*, K,O 810
kg/hm?® ;Solar greenhouse 2,N 788 kg/hm*,P,O; 200 kg/hm?®,K,O 945 kg/hm*) ;50 % OPT, the amount of
N was 50% of OPT and the amounts of P,O; ,K,O were similar to that of OPT;150% OPT.the amount of
N was 150% of OPT and the amounts of P,O;,K,O were similar to that of OPT,farmer practice(FP) (So-
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lar greenhouse 1,N 848 kg/hm?*,P,0; 277 kg/hm*,K,O 1 307 kg/hm?* ; Solar greenhouse 2,N 884 kg/hm?.
P,0O; 338 kg/hm*,K,0 1 249 kg/hm?®). The soil NO; -N content,cucumber yield,dry matter,N use and N
agronomy efficiency were measured. [Result] The soil NO; -N average content of 150% in solar green-
houre 1 and solar greenhouse 2 was 10. 0% and 20. 0% higher than that of OPT. Cucumber yield(135 and
169 t/hm?) of OPT in solar greenhouse 1 and solar greenhouse 2 was the most,61.1% and 8.0%,24.5%
and 4. 8% higher than that of to CK,50%N. The amount of dry matter (5.6 and 10. 3 t/hm®),N use effi-
ciency (8. 8% and 16. 8% )and N agronomy efficiency(76 and 16 kg/kg) of OPT in solar greenhouse 1 and
solar greenhouse 2 were the most. The amount of dry matter in OPT was 17. 9% and 43.1%,3. 0% and
34. 3% higher than the CK,50%N. Cucumber yield was 14. 9% .2.1% lower than that of OPT,N use effi-
ciency 76. 1% and 67. 3% lower than that of OPT and N agronomy efficiency 56. 2% ,52. 5% lower than
that of OPT of 150 % N treatment for solar greenhouse 1 and solar greenhouse 2. [Conclusion] The opti-
mum nitrogen is 675— 788 kg/hm* when the target yields of cucumber in solar greenhouse are 120 —140
t/hm?*,which can obtain the best economic benefit and output.
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Table 1 Soil nutrient content of 2 solar greenhouses

Hobi = NO7 -N/ (kg * hm2) AW/ (mg « kg™") B/ (mg « kg™ D) AHHLB/ (g« kg™
Solar greenhouse ’ & Olsen-P NH,;OAc-K Organic matter
1 148 204 328 26.2
2 118 148 115 15.6
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Table 2 Target yield and corresponding N, P, O; , K, O amount of cucumber in the solar greenhouse

HoGR = HArr=at/ (t- hm %) 2 . ) / . )
Solar greenhouse Target yield N/ (kg + hm™> P> 05/ (kg « hm™*) K> 0/ (kg + hm™*)
1 120 675 171 810
2 140 788 200 945
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Table 3 Soil nitrate nitrogen content in different experimental treatments during

cucumber growth of solar greenhouse 1 kg/hm?*
Saf‘fﬁﬂi%’lte CK OPT 50%N 150 %N EP
04-15 50.2 a 37.0 b 39.2 a 46.7 a 49.0
04-25 22.4 b 72.8 a 50. 6 ab 61.4 ab 70.1
05-09 43.5 a 51.2 a 38.7 a 58.4 a 49.3
05-17 51.6 a 63.3 a 29.6 b 59.7 a 41.0
05-25 42.0 a 61.1a 39.1a 66.8 a 63.2
06-04 33.6 b 55.6 ab 36.3 b 67.4 a 58.0
06-12 30.8 b 52.5 ab 37.2 b 66.6 a 55. 6
07-15 29.3 a 32.5a 30.6 a 27.1 a 29.9
-4 Average 37.9 53.2 37.7 56. 8 52.0

TE < 32 BR85S 4 3 DPS JAGE it 437 MAT R RING PR IR E 0. 05 KF FER ¥, 4.
Note: All of the data in table are average value, statistical analysed by DPS,different letters in the same row mean significant difference at

0. 05 level.
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Table 4  Soil nitrate nitrogen content in different experimental treatment during

cucumber growth of solar greenhouse 2 kg/hm?*
Saﬂmiﬁnz’ ’Eite CK OPT 50%N 150 %N FP
04-17 56.6 a 60.5 a 77.7 a 65.4 a 63.2
04-26 59.6 a 71.0 a 83.1a 74.9 a 79.5
05-11 70.6 b 45.0 a 50.0 a 52.5a 54.6
05-19 53.6 a 50.3 a 71.7 a 83.5 a 48.0
05-28 46.9 b 52.3 ab 60.9 ab 67.4 a 59.6
06-06 43.4 b 54.0 ab 59. 8 ab 71.0 a 62.9
06-16 46.3 b 53.6 b 56.2 b 73.6 a 68.5
07-21 40.5 b 60.5 a 58.4 a 69.8 a 39.6
F1Y Average 52.2 55.9 64.7 69.8 59.5
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Fig. 1 Effect of fertilization amount of experimental treatment on yield of cucumber in the solar greenhouse
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Fig. 2 Effect of fertilization amount of experimental treatment on dry matter of cucumber in the solar greenhouse
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Table 5 Effect of fertilization amount of experimental treatment on N use efficiency and N agronomy

efficiency of cucumber in the solar greenhouse

AIEF AR/ % RN 2=/ (kg « kg™ D)
Kb 3 N use efficiency N agronomy efficiency
Treatment w1 a2 HE 1 HE 2
Solar greenhouse 1 Solar greenhouse 2 Solar greenhouse 1 Solar greenhouse 2
CK — — - —
OPT 8.8 16.8 76.0 16.0
50%N 4.3 1.4 73.2 12.3
150 %N 2.1 5.5 33.3 7.6
FP 2.6 2.3 22.4 1.5

F18.0%,24. 5% F1 4. 8% ;= 1 1 2 v 150 %N
Q:l:\/\—_‘ \‘ \/\
3 4 SR G B LA 0 1 013 A1 1 182 kg /bt {1
B H o 5t &I 20 L E R ' N L S BN P28 OPT AbEE A SRR T 14. 9% F1 2. 1%
FHod B A EAE LR R EEY ) MBI AR iE AR R R R B R R

FH UL A 38 77 ROCR R 531 W 2 I 2 R0 A ) 8 W H br 7 5 AL 83 000~88 000 kg/hm* A,
BT A AR B s 2 EUIE R A B AR A WA IR Y R3S T 809, 2 ~

SE KT B PR I AUIE Y 4 B R AR IR, a0 1 31301 kg/hm® 13 55 5 A & #LAUIE
SRR N AN R B BRI B SE R S 600 kg/hm® s #807 # INC Th AR IR ) 4 A AF
MATAIG G AT A L% 1 2 o OPT ZRBEAY R 250 kg/hm® g 8 R AR R R s EMIE BT
Jiti N f 73500 675 Al 788 kg/hm® . = 1K 135 I R W, AR AR L b 4 I U5 Y HOGIR &= 3R
169 t/hm”, 43 5| L H CKL50 0N AR BRI T61. 106 AFHARIE D T 838 22,5 ¢/hm” fE R FEAE,
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