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Experiment and Comprehensive Evaluation of Photosynthesis,
Yield and Quality of Broccoli Under Drip Irrigation
Based on Water and Fertilizer Coupling
CHEN Huabin', TIAN Juncang?*, LI Wangcheng"?*, SHEN Hui!'**

(1.Institute of Civil Engineering and Water Conservancy Engineering s Ningxia
University » Yinchuan 750021; 2.Ningxia Water Saving Irrigation and Water Resources Control
Engineering Technology Research Center , Yinchuan 750021; 3.Engineering Research Center of
Ministry of Education of Modern Agricultural Water Resources Utilization in Dry Area, Yinchuan 750021)

Abstract: The effects of different water and fertilizer combinations on the photosynthesis, yield, water and
fertilizer use efficiency and quality of broccoli under drip irrigation were studied. The regression model and
principal component comprehensive evaluation system of yield quality and water and fertilizer factors of
broccoli were established to seek the optimal combination of irrigation amount and fertilizer amount, so as to
provide technical basis for improving the quality and efficiency of efficient water-saving irrigation of broccoli.
Taking broccoli as the experimental crop, drip irrigation under mulch was adopted, and two factors and three
levels randomized block experiment design was adopted. The irrigation amount was set at three levels, which
were 1 740, 2 175, 2 610 m*®/hm?”, and the fertilization amount were 1 200, 1 500, 1 800 kg/hm®. There
were nine treatments. The results showed that in the growth period, the precipitation was 20.8 mm, the
irrigation amount was 2 610 m*/hm?”, and the fertilization amount was 1 800 kg/hm®. The yield and quality
of broccoli were the best, 2 610 m®/hm?® irrigation and 1 800 kg/hm? fertilization, and the comprehensive
evaluation score was also the highest, which indicated that the high water and high fertilizer treatment was
the most favorable for the growth of broccoli, and it was a suitable irrigation and fertilization strategy for
local drip irrigation of broccoli.

Keywords: broccoli; coupling of water and fertilizer; nonlinear regression; principal component analysis
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SR 10,92 °C AR H BRI (A] 2 620.50 h, 4F 4R K &
186.40 mm, Hh A FHIFE/KE N 20.80 mm, + 1
KA [P IFE A, FIETAHER 1.34 g/cm’® (0—20
em) ,pH 8.18. Bl fift & & 51.00 mg/kg . 43 b & &
27.60 mg/kg, H R & & 185.00 mg/kg,0—60 cm

T HEE M RKE R 21.18 %,
1.2 RIEIEIT AL
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T3 AR TR 1450 3 IR L
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AE WEAKR/(m’ e hm ?)  AGEMEH/ (kg + hm %)

WI1F1 1740 1200
WI1F2 1740 1500
WI1F3 1740 1800
W2F1 2175 1200
W2F2 2175 1500
W2F3 2175 1800
W3F1 2610 1200
W3F2 2610 1500
W3F3 2610 1800
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i AR EN T, & i e R 2 .3
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WIF1 19858 4830d 1863 10.26£0.47c 10.66+0.96cd 675.00 29.4241.23c¢
WI1F2 2265141400cd 1858 12.4740.81bc 12.194£0.59ab 843.75 26.85+1.66de
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SE (8 24363 2295 12.35 10.62 843.75 29.41
W3F1 2617741875abc 2709 9.55+0.72¢ 9.660.56d 675.00 38.7842.78a
W3F2 2644341249ab 2725 12.88+0.48ab 9.70+0.80d 843.75 31.3441.48b
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A 26637 2717 11.21 9.80 843.75 32.36
F4 AEKELETEZE RN
ren HA: % C/ AR/ AR/ IR dRRRES fifiE &/
(mg * kg™ (mg+g ) (mg+g ") J AL Y (mg * kg™ H)
WI1F1 6114+7.81d 31.80+0.10bed 5.90+0.06a 8.40=%0.15bc 1057+14.29bc
WI1F2 626+4.00c 32.00+1.00bed 5.50+0.06b 8.60+£0.21b 1014£7.94c¢
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