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Effects of foliar microelements fertilizer ‘ Wodetian’ on
the yield and quality of kiwifruit

YANG Chang, XIA Jie, LI Xiushuang, CHEN Yanlong, TIAN Xiaohong
(College of Natural Resource and Environment, Northwest A&F University/Key Laboratory of Plant Nutrition and
the Agri-Environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract : The objective of this study was to verify the effectiveness of a new type water-soluble micro-elements
fertilizer, ‘ Wodetian’ by foliar spray on kiwifruit trees, and to provide a scientific basis for improving the kiwifruit
yield and quality in Shaanxi. A field experiment was conducted in an orchard of Qinmei kiwifruit to investigate the
effects of spraying three types of micro-element fertilizers ( ‘ Wodetian’ micro-fertilizer 1 as W1, ‘ Wodetian’ mi-
cro-fertilizer 2 as W2, and a common water-soluble micro-element fertilizer as G1) on leaf growth and fruit yield
and quality. A randomized complete block design was adopted for four treatments including spraying the three
micro-fertilizers and local groundwater as the control (CK1). The results showed that spraying of W1 and W2 sig-
nificantly increased the thicknesses of 100 kiwifruit leaves by 20% and 27% , increased the weights of 100 leaves by
22.6% and 33.3%, respectively. The W2 significantly increased the horizontal and vertical dimensions of kiwifruit
leaves by 11.0% and 12.9% compared to the control. Spraying W1 and W2 also significantly increased the contents
of Cu, Zn, Fe, Mn, and Ca in kiwifruit leaves, increased the Fe content by 60~78 mg - kg™' compared with that
of the G1. Moreover, spraying W1 and W2 significantly increased the weights of a single kiwifruit by 11.3% and
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8.8% compared to the control, and significantly increased the soluble solids-acids ratios in kiwifruits. The W2 spe-

cially increased the content of vitamin C by 8.6% in kiwifruit. Furthermore, spraying W1 and W2 enriched the con-

tents of micro-nutrients and Ca to various degrees, which also promoted the appearance and nutrient quality of ki-
wifruit. In addition, the W1 and W2 increased the kiwifruit yields by 8.11% and 5.17%, and increased the eco-
nomic benefits by 8.83% and 5.43%, respectively. Particularly, the W1 and W2 were all better than the common

water-soluble micro-element fertilizer in promoting the yield and quality of kiwifruit. Therefore, it indicated that the

* Wodetian’ micro-fertilizer products (W1 and W2) are both remarkable in improving quality and increasing bene-

fit. Therefore, they have significant effect to extend and be used in the main producing area of kiwifruit in Shaanxi

province.

Keywords: ‘ Wodetian’ water-soluble micro-element fertilizer; kiwifruit; yield; quality; economic benefit
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Table 1 Effects of micro-element fertilizers on kiwifruit leaf growth

Jre HHE O AME MARME AgME SPADE
Treatment Thickness Weight Width Vertical SPAD
reatmen /cm /g /cm /cm value

CK1 85+0.12b  552+253b  16.2+0.24b 15.5+02lc 53.6+1.69a
Gl 89+0.43b  551+44.3b 16.8+0.29b 16.0£0.21bc 54.2+1.84a
W1 102+0.12a  677+37.5a 16.9+0.25b 16.6+0.20b 54.6+1.06a
W2 10.8+0.15a  736+22.0a 18.0+0.28a 17.5+0.31a 56.6+1.72a

T CKL XTI G L il S U FOK A AL s W SRR B 1
W2 “PRAR” UL 2, b By 4 WCE B BB, A1 5 A
(Rl REFOR AL BRI 22 53K 5% 2 # K ¥ (P<0.05) . FIA],

Note; CK1: Control; G1; Common water-soluble micro-element fer-
tilizer; W1: Wodetian micro-fertilizer 1; W2. ‘ Wodetian’ micro-
fertilizer 2. Data in the table is average of 4 replications, values followed
by different letters in the same column are significantly different among

treatments at the 5% level ( P<0.05). The same below.
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Table 2  Effects of micro-element fertilizers on the micro-elements

and Ca contents in kiwifruit leaves

TR TR IS 7 L/ (mg - kg 1)

Micro-elements and calcium contents

s

Treatment

Cu Zn Fe Mn Ca

CKl  6.72+036c 16.7£0.21d 212+1.83¢c 78.7+0.5lc 28.4+0.26d
Gl 8.78+0.51b 22.9+0.15¢ 167+£3.92d 172.5+0.32a 31.4+0.01c
W1 9.66+0.09ab 33.4+02la 227+0.77b 67.9+0.07d 38.0+0.27b
W2 10.66+£0.06a 24.8+0.44b 245+0.87a 110.0+0.70b 43.2+0.59a
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Table 3  Effects of micro-element fertilizers on kiwifruit appearance quality at harvest

b E RIHAE/ em RELH T/ em E S| 218 RIAERE/ (g + em™) HRTE/ g
Treatment  Horizontal diameter of fruit Vertical diameter of fruit Fruit shape index Fruit firmness Single fruit weight
CK1 6.88+0.15a 6.61+0.14b 0.94+0.02b 12.7£0.20a 194+5.31b
Gl 7.02+0.12a 7.12+0.11a 0.99+0.02a 13.0+£0.20a 196+6.00b
Wi 7.12+0.15a 6.79+0.16b 0.97+0.02a 13.7+0.73a 216+6.71a
w2 7.15£0.15a 6.81+0.16ab 0.96+0.02ab 13.2+0.39a 211+6.22a
x4 HIENAB A EREHRBERRLEFRRHZI
Table 4 Effects of micro-element fertilizers on kiwifruit nutrient quality after ripening
Ak Ve/(mg + kg™") WM (g - k™) AT % A E R/ %o 7R o
Treatment Vitamin C Reduced sugar Soluble solid Titratable acid TSS-Acid ratio
CK1 695+6.67b 5.03+0.0146a 12.3+0.19ab 1.66+0.00a 7.38+0.11b
Gl 649+6.67b 4.77+0.0123a 11.8+0.18bc 1.55+0.01b 7.24+0.16b
W1 680+19.6b 4.94+0.0010a 12.7+£0.09a 1.64+0.03a 8.24+0.04a
w2 755+6.67a 4.99+0.0070a 11.7+0.15¢ 1.49+0.01¢ 7.85+0.16a
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Table 5 Effects of micro-element fertilizers on micro-elements and Ca contents in kiwifruit after ripening

Qb T T FE 45 % i Micro elements and calcium contents/ (mg « kg™')
Treatment Cu Zn Fe Mn Ca
CK1 11.2£0.74a 5.79+0.40a 12.1+0.71b 5.12+0.69b 2.6320.33bc
Gl 11.2+0.86a 4.38+0.40b 20.6+0.40a 3.81+0.18b 1.42+0.25¢
Wi 7.78+0.34b 6.01+£0.39a 14.1+£0.77b 4.82+0.18b 2.92+0.21ab
w2 11.9+£1.06a 5.34+0.61ab 20.0+2.08a 9.52+1.67a 3.91+£0.42a
R6 EFMImAWR
Table 6 Economic benefit analysis
4b 3 PR/ (tehm) P/ (10° yuan - hm?) HI35/% ;};\ InputS/<;E3;yuan - hn:j ; " g I
Treatment Yield Total output Gain - it ey Ratio of output to input
Material Fertilizer Total input
CK1 44.17+0.85¢ 17.67 - 2.15 2.75 4.90 3.61:1
Gl 45.35+0.94bc 18.14 2.66 2.15 2.76 4.91 3.69:1
W1 48.07+1.46a 19.23 8.83 2.15 2.78 4.93 3.90:1
w2 46.58+1.70ab 18.63 5.43 2.15 2.78 4.93 3.78 1 1

2017 SEFRIEBE S 4.0 TC - ke™" WA ADARAR Y FER AT 958,

Not: Kiwifruit unit price per kilogram is 4 yuan in 2017; Physical and chemical inputs include pesticides, irrigation and labor costs.
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