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Fig.1 Principle of the solar-radiance-irrigation controller
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Table 1 Different water and fertilizer methods for spinach cultivation
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Fig.2 Accumulation of solar radiation during spinach cultivation
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Table 2  Effect of irrigation and fertilization

methods on spinach biomass

AbF R /g P28/ (kg hm?) FriEiiem

W1 113.58+18.93c 1511342 789c 32.0243.07d
W2 144.33+13.58ab 19 204+ 662ab 40.1244.97ab
W3 150.64424.71a 20 04343 264a 43.3844.72a
W4 118.42413.43c 15 756+ 480c 34.494.32cd
W5 126.26420.04bc 16 80042 285hc 36.6542.74bc

i IR 1 hm? BIE Sk 133 056 #RitE.
% 3 sty XAtk E SR 6%k

Table 3  Effect of irrigation and fertilization on spinach quality

R AR R YRR C &Y

438 i 8 SPAD {t
(mg kg™) (mg {1009)")

w1 647.424203.27hc 50.9146.73a 67.6311.13ab

w2 519.714129.72¢ 64.31415.20a 60.7524.47b

w3 735.47+102.18b 62.37:421.24a 65.1842.73ab

W4 458.62490.09d 55.49:8.55a 65.474.992b

W5 978.49:+111.31a 66.3148.03a 69.1042.55a
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W4 4L ) 55.49 mg/100 g. SPAD f J5Tf, i
W5 4b¥EK 69.10, HAKHIN W2 ZbFR ) 60.75, 2 4>
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Table 4 Effect of water and fertilizer dose on the efficiency of

irrigated water and the contribution of fertilizer yield

o POKES MK RCR BEARS IRET R
(thm™) (kg m™) (kg hm™) TTHREI%
w1 35.42 426.67 4.96 -4.25
w2 58.33 329.22 8.17 17.95
w3 81.25 246.68 11.38 2139
w4 58.33 270.11 - -
W5 72.92 230.39 56.25 6.22

2.4 NEER AL X £ E 5 S HIS T
5 NAFRERHEAC 77 200 39 5R 7 S .
F 5 A, #REELIE NOs-N B k&L, £ 5
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Table 5 Effect of irrigation and fertilization
on the nutrient content of soil

o NOs-N #t/(mg kg™) EC {#/(dS m™)
g RS WobE S ORET OREE WOE
W1 48+17.84d 185a 0.4b 0.6a
w2 124+12.96c  109b 0.4b 0.6a
W3 233 160428.66b 73c 1 0.6a 0.4b
w4 33:413.54d 200a 0.4b 0.6a
W5 193+47.10a 40d 0.7a 0.3b
3 it i
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Effect of Amount and Method of Irrigation and Fertilization on

Yield and Quality of Spinach
YUAN Yi, LONG Ronghua, TAO Jing, WANG Qian, LI Shikai"

(Horticultural Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: [Objective] Low water and fertilizer use efficiency and environmental pollution caused by excessive
water and fertilizer supply are common in vegetable production. Taking spinach as an example, this paper studies the
effect of irrigation and fertilization amount and method on its yield and quality. [ Method] The experiment was
conducted using a solar radiation irrigation controller to manage the irrigation and fertilization in that it started
irrigation and fertigation when the accumulated solar radiation reached a pre-set threshold. We compared four
treatments: low irrigation and fertilization (W1), moderate irrigation and fertilization (W2), sufficient irrigation and
fertilization (W3), moderate irrigation without fertilization (W4). The control was conventional irrigation and
fertilization used by local farmers (CK). [Result] The height and yield of the spinach in W5 were lower than that in
W2 and W3. W5 led to the highest nitrate content in spinach and highest EC in soil after harvest. The height and
yield of the spinach in W1 and W4 were the lowest. Nitrate content in the spinach, nitrate content and EC in the soil
were the lowest in W4. W2 and W3 gave the highest plant height and yield. There was no significant difference in
plant height and yield between W2 and W3, even though W3 used 1.4 times more water and fertilizer than W2. Nitrate
content in spinach leaves in W3 was 1.4 times higher than that in W2. [Conclusion] For all treatments we compared,
W2 was optimal for reducing water and nitrogen application without compromising spinach yield and quality.

Key words: spinach; availability of water and fertilizer; irrigation methods; water and fertilizer integration; nitrate

content
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