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IR e K R A T3, 43867 kg/m”,
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77 FK I R RS 0k B, T4 TS S 7 i
e, L RE Ay Hh O R KRR, 8 B R
() H o AFLTE 7K K P it 260 45 B 7 X6 45 H8 AR 1)
RN G AT O, DRI R A R D- A
B, AT kW H 8, DLE KoK
S R AR AE (X, ) i 2L i A (X,) A A
A, e AR IR R B A F8 AR L PR (Y)
PR A2 it 4 8 45 36 B 1 I3 5 B, LA o R
IK K Filile i 5 A5 PR bR R A D &R, 45 RN E& 3
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FH A58 b 010 7 B2 T 0, i 20 & X FNUR 52
Wi & %, FNUR Ml FPUR ¥ B % i %0 2 A E 7K K
SF- Fg B4 0 S BRTT T[] R B 2k #, FNUR B
19 f KAA B 7K R R 1Y 4 A5 1E 4 51 oA -0.1109
A1 -0.1003, FPUR HUA5 fiz A B 7K 06T Nz (1) G
{8391 —0.2532 F10.4327; i 5 FKUR &2 i
FZIEAE, FEKKFEX FKUR 8200 A 5.3, FKUR
Bifi 25 T 7K K ST 0 15 m 5 B8 11 1) R 0 S 4 £k
e, FKUR B fie KAE B 7K 06 7 19 i 5 8 49 93l

®2 KREBEXREDEEN=2MKER AR Mm

e FNUR FPUR FKUR FNUE FPUE FKUE T WUE
(%) (%) (%) (g/eg) (g/g) (g/g) (t/hm’*) (kg/m®)
Tl 29.63¢ 6.76e 9.72¢ 73.65¢ 90.92d 34.51d 30.93d 14.28d
T2 37.02be 7.36e 11.43¢ 62.72de 77.43d 29.39d 26.34d 5.00e
T3 40.81b 20.84bh 34.84ab 62.24de 278.07be 105.56hc 94.61hc 38.67a
T4 73.70a 24.75a 38.80a 114.14a 299.59ab 113.73ab 101.93ab 21.84b
T5 38.59hc 19.33hc 37.43a 70.68cd 315.74a 119.86a 107.43a 24.11b
T6 31.31de 11.49d 29.58h 82.90 b 289.23abc 109.79abc 98.40abc 18.32¢
T7 35.24cd 17.37¢ 34.22ab 59.63¢ 266.42¢ 101.13¢ 90.64¢ 15.40d
e SRR RERRTE 0.05 KV 225 3% .
#3 EINF=M/KERNBEERNERTE
Bzt /€ 2T ey £zt TR WA R
FNUR (%)  Y=73.11-6.82X,-4.93X,-25.99X,°-18.72X,’~ || FPUE (g/g)  Y=314.01-3.93X,+96.39X,-46.44X,>-87.00X,’+
10.51X,X, 2.82X,X,
FPUR (%)  Y=25.09-3.27X,+3.47X,-9.51X,’-5.05X,’-3.57X,X, FKUE (g/g)  Y=119.20-1.49X,+36.59X,-17.64X,°=33.02X,+
1.07X,X,
FKUR (%)  Y=40.26-1.77X,49.93X,-10.33X,°-9.42X,’-2.63X X, 7hE (Vhm')  Y=106.84-1.34X,+32.80X,-15.817X,°=29.59X,’+
0.96X X,
FNUE (g/g)  Y=113.60-5.25X,-5.49X,-18.30X,°=32.60X,’+ || WUE (kg/m’)  Y=22.26-7.20X,+9.635X,+1.12X,’~4.10X,’-2.56X,X,

0.22X,X,
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Effects of water and nitrogen coupling on nutrient absorption and utilization of water and fertilizer in cucumber
MA Xin-chao" *>, MA Guo-cai'’, XUAN Zheng-ying" >, MIN Hao-zhe" >, QI Zhi-wen" *>, CHENG Hong-yu" *>, TAN
Zhan-ming" *, WANG Xu-feng’ (1. College of Horticulture and Forestry, Tarim University, Alar Xinjiang 843300;
2. National and Local Joint Engineering Laboratory of High-Efficiency and High-quality Cultivation and Deep Processing
Technology of Featured Fruit Trees in Southern Xinjiang, Tarim University, Alar Xinjiang 843300; 3. College of
Mechanical and Electrical Engineering, Tarim University, Alar Xinjiang 843300; 4. Analysis and Testing Center, Tarim
University, Alar Xinjiang 843300 )

Abstract: The effects of water and nitrogen coupling on nutrient absorption and water and fertilizer utilization of sand-cultured
cucumbers were explored in order to obtain the most suitable water-nitrogen coupling scheme and provide a theoretical
basis for scientific management of water and nitrogen in greenhouse sand-cultured cucumbers. With the “Yosemite” fruit
cucumber as the test variety, a field experiment of water-nitrogen coupling of sand cultured cucumber was carried out by
using the twice-saturated D-optimal design. There were 7 treatments in total, and each treatment was repeated 3 times. The
absorption of nitrogen, phosphorus and potassium in various organs of cucumber plants was measured at the seedling stage,
flowering stage, early melon stage, full melon stage and last melon stage, and the yield of each treatment was estimated.
The result showed that plants at the seedling stage absorbed less nitrogen, phosphorus, and potassium, and the plant
nutrient absorption increased rapidly after entering the flowering stage. The nutrient distribution of various organs generally
showed that the leaves and fruits absorbed a large amount of nitrogen, while stems, roots and flowers absorbed less nitrogen.
The plant’s absorption of nitrogen, phosphorus, and potassium increased with the increase of irrigation level and
fertilization, but too high irrigation level and nitrogen application inhibited the plant’s absorption of nitrogen, phosphorus,
and potassium. The trend of yield increasing with the increase of irrigation level showed a downward parabolic trend, but
the level of irrigation had no significant effect on yield. Yield increased significantly with the increase of nitrogen application
rate, but excessive nitrogen application would reduce yield, which conformed to the law of diminishing returns. There is a
significantly positive correlation between nitrogen application rate and water use efficiency, and a negative correlation with
irrigation level, but it didn’t reach a significant level. The treatment T3 with low water and high nitrogen obtained the highest
water use efficiency. Nitrogen application is the main factor affecting fertilizer utilization and utilization efficiency and with
the increase of irrigation level, it generally presents a downward parabolic trend. Increased application of nitrogen fertilizer
under moderate irrigation level can achieve higher fertilizer utilization and utilization efficiency. Using the entropy TOPSIS
method for comprehensive evaluation, the sorting order of the proximity Ci of each treatment was T4>T5>T3>T6>T7>T1>T2,
and the optimal water-nitrogen coupling scheme was obtained at treatment T4, which was 80.20% irrigation with 623 kg/hm’
of nitrogen fertilizer application. This treatment can achieve the ultimate goal of low input and high output in agricultural
production, reduce water and fertilizer waste, and provide a theoretical basis for scientific management of water and nitrogen
of cucumber in greenhouse.

key words: cucumber; water-nitrogen coupling; nutrient absorption; utilization of water and fertilizer; entropy TOPSIS

method



