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Analysis of the ecological effects of grass—growing in kiwifruit orchards in Shiyan , China

ZHU Xian-bo', PAN Liang', WANG Hua-ling', XIAO Li-li", ZHONG Yun—-peng?®, QI Xiu—juan’*, WU Wei'

(1.Economic Crop Research Institute of Shiyan City, Shiyan 442714, China; 2.Zhengzhou Fruit Research Institute, Chinese Academy of
Agricultural Sciences, Zhengzhou 450016, China)

Abstract: In order to examine the ecological effects of planting grass in kiwifruit orchards in Shiyan, Hubei Province, we selected two kiwi-
fruit orchards located in Changpingtang and Gaoling villages as study sites. We assessed the effects of two grass planting methods, namely,
artificial and natural grass planting, and selected white clover and ryegrass as artificial grass types. The effects of artificial and natural grass
planting on soil nutrients, weed species and quantity, and fruit yield and quality were compared and analyzed. The results showed that com-
pared with natural grass planting, artificial grass planting could effectively reduce the number and quantity of weed species, particularly in
response to planting white clover. It also increased the contents of soil organic matter, alkali—hydrolyzed nitrogen, available phosphorus, and
available potassium in the two kiwifruit orchards, and reduced the pH value of alkaline soil. Furthermore, of the two artificial grass types as-
sessed, ryegrass was found to have a better effect on reducing soil pH than white clover. However, neither of the grass planting methods had a
significant effect with respect to improving soil temperature, or fruit yield and quality, although artificial grass planting was found to signifi-
cantly increase soil humidity in the Gaoling kiwifruit orchard (P<0.05). With an extension of planting time, planting ryegrass clearly in-
creased the contents of soil alkali-hydrolyzed nitrogen, available phosphorus, and available potassium. The findings of this study revealed
that compared with planting natural grass and white clover, planting ryegrass was more suitable for kiwifruit orchards in Shiyan, Hubei Prov-
ince.

Keywords : Shiyan; kiwifruit orchard; artificial grass; natural grass; ryegrass; white clover; weed
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Table 1 Number of weeds in the consequent orchards of kiwifruit orchards

» CK X CK area [ = [X White clover area BAHX Ryegrass area
W%:\j iji KFHEH Changpingtang — FIUAH Gaoling  KF-H5HF Changpingtang  F5UAH Gaoling & F-J#F Changpingtang 54 H Gaoling
2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
ok 123 222 174 198 23 24 2 9 30 16 33 81
REZ 25 3 1 1
L 164 22 36 111 7 30 62 80 13 45
TR 3 5 2 8 23
IS 125 279 3 4 18 12 33 21 5 2 83 115
WP 14 21 9 26 33 21
GEkT 3
FIE 2 3 5 3
EHT 13 18
JNGEE B 2 7
T3 5 59
FLZE 155 102 8 3 8 37
FIWitE 5
fiEd 1 1
K 3
0 3
LT 13
VRIS 6
A 1
R 1
TR 5 3
SFNZE 9 15 6 8 6 6 2 3 5 6 5 5
S 604 775 230 322 63 97 35 43 138 143 142 281

TE : 2R B OT- B E iR B AR T 1AL

Note : The number of weeds was taken as an integer of the average value,and less than 1 was not counted.
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Figure 1 Changes of soil temperature and humidity in orchards after grass growing
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Figure 2 Changes of soil pH value and organic matter content in orchards after grass growing
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Figure 3 Changes of soil nitrogen , phosphorus and potassium contents in orchards after grass growing
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Table 2 Fruit quality and yield of kiwifruit after grass growing in Changpingtang village

pis: A0y R BT iz AR Mgz TSS/% BBk
Treatments Year Fruit weight/g Vertical diameter/cm  Horizontal diameter/cm  Side diameter/cm Yield per plant/kg
CK 2018 71.63+3.89¢ 59.61+3.49a 47.13+1.01b 40.27+0.67¢ 17.17£0.15b 20.00+1.35b
2019 74.83+3.24bc 62.07+0.68a 48.69+1.63ab 41.94+2.36bc 18.47+0.07a 24.57+1.95a
M=t 2018 78.47+2.58bc 60.46+2.71a 50.54+2.68ab 41.91+0.41bc 16.47+0.57h 24.43+2.2a
2019 87.00+6.26a 62.63+2.64a 52.03+1.47a 45.40+1.02a 16.60+1.40b 22.20+1.35ab
G 2018 79.73+0.64h 60.46+0.34a 48.73+1.93ab 43.73+1.34ab 16.80+0.56b 22.80+3.69ab
2019 80.06+2.41b 57.67+5.78a 51.51+2.87a 41.27+1.39bc 16.40+0.50b 24.80+1.71a
TE : [ AN [l R R Ab BRI 22 57 135 (P<0.05) o T 1+l o
Note: Difference letters mean significant difference among treatments (P<0.05). The same below.
R3 BRNEERERBRRLARKE =2
Table 3 Fruit quality and yield of kiwifruit after grass growing in Gaoling village
Jb ¥ A HOR BT e Btz Mgz TSS/% Hg
Treatments Year Fruit weight/g Vertical diameter/cm  Horizontal diameter/cm  Side diameter/cm Yield per plant/kg
CK 2018 78.23+1.55b 60.17+2.16a 51.17£2.72ab 41.59+0.97ab 16.30+0.32a 26.23+2.92ab
2019 77.57+0.86b 62.11+1.49a 48.80+0.44b 42.36+0.40ab 17.67+1.83a 25.53+3.79abc
S 2018 76.93+2.45h 63.95+1.21a 52.64+0.72ab 40.25+1.83b 16.30+0.1a 21.80+0.46bc
2019 82.80+1.55b 60.64+3.87a 52.17+2.86ab 43.30+0.71ab 16.37+0.46a 20.73+2.51c
PG 2018 82.43+10.29b 61.02+3.11a 49.97+5.51ab 41.03+3.03b 16.26+1.1a 26.70+2.05a
2019 98.23+7.28a 64.46+1.42a 56.42+6.42a 44.29+1.47a 16.43+0.65a 23.30+2.05abc
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