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Effects of Natural Grass on Microclimate of Apple Orchard, Fruit Sunburn and
Leaf Early Deciduous Diesease in Weibei Dry Plateau
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Abstract:In order to explore the effects of natural grass on apple orchard microclimate, this study took the
apple orchard with clean tillage and artificial-planted grass as control, the microclimate, fruit sunburn and
leaf early deciduous disease of apple orchard with natural grass were continuously monitored in Weibei dry
plateau. The results showed that the air relative humidity of natural grass and artificial-planted grass be-
tween rows increased by 11. 77% and 10. 53% , respectively, and inside the canopy increased by 12. 01%
and 11. 16 % , respectively. Natural grass and artificialplanted grass reduced the air temperature between
the rows and inside the canopy,and reduced the soil temperature. The illumination intensity between rows
of natural grass and artificialplanted grass decreased by 5. 59% and 5. 05% , respectively, and the canopy
reflection spectra,tip sharpness and fruit sunburn rate were decreased,but the damage degree of leaf early
deciduous disease was increased. The effects of natural grass on microclimate, fruit sunburn rate and leaf
early deciduous disease of apple orchard were basically the same as that of artificial-planted grass. Prun-
ing,prevention and control of diseases and pests should be strengthened in orchards to eliminate the ad-
verse effects of natural grass and artificial-planted grass on the fruit tree growth.
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Fig.1 Monthly changes of air relative humidity between rows and inside the canopy of different treatments
A B

Note: In the figure, A represents between rows and B represents inside the canopy, The same as below
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Fig. 2 Diurnal changes of air relative humidity between rows and inside the canopy of different treatments
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Fig. 3 Monthly changes of air temperature between rows and inside the canopy of different treatments
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Fig. 4 Diurnal changes of air temperature between rows and inside the canopy of different treatments
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1
Table 1 Soil temperatures of different soil layers in different months under different treatments/’C
1 5 6 7 § 9 10
Soil depth Treatments April May June July August September October Average
13.27£0,26"%  23.42£0.42Y5  26,71£0.47°8  30.1540.52°%  26.72£0.45*  18.16+0.358  15.9240.31%4 22,050, 40"
Natural grass
13.61£0.29PA 23,6440, 465 26,8040, 49" 30,0940.56"5 26, 4840.48P% 18,2640, 36"%  16,2340.32°A  22.16£0, 428
Soil surface  Artificial-planted grass
14,54£0,322A  26.54£0.54°A  29,7840,57°A  34,66£0.61*A  30,8940,542A  21,8740.422A 17,3240, 34*A 25,0940, 4824
Clean tillage
12.0240,25%A 20,1340, 36" 23,4940, 4254 26,9640, 46P% 25,6540, 44*B 16,1240, 31°8  13,4340.23°A 19,6940, 3574
Natural grass
5 cm 12.12£0,26%A 20,2240, 37°8  23,6140.42°4 26,8840, 45°8 25,5240, 44PB 16,3240, 318 13,5840, 24°A 19,7540, 36°A
Artificial-planted grass
12,4640, 28%A  22.5240.39°A 25,1240, 4472 31,3640.492A  28.84£0,46°A 18,5020, 34%A  14,0840.26*A 21,8440, 3824
Clean tillage
8.3640.23%4  18,8540.31#A 20,180,334 24,4840, 347 23.7640.33PA  13,84+0,25P4  12,63+0.23°A 17,4440, 29PA
Natural grass
10 em 8.4510. 2474 19,0240.322A  20,3340,33PA  24,2740,33PA4  23.65£0.32PA  14,0340,25P8  12,68+0.23A 17,4940, 29PA
Artificial-planted grass
8.6840.25%A 19,5240, 3474 21,400, 34°A  26,3240,35%A  25,7840.34*A  15.08£0,26%A  12.78+0.24*A 18,5140, 3024
Clean tillage
8.2440.21°A  18,5840.29%A  19.42£0.30°A  23,5840,32PA  22.62£0.29PA  13.18£0, 2424 12,28+0.21*4 16,8640, 2724
Natural grass
15 em 8.3440,22°4  18.7240.30%A  19.63£0.30°A  23,4840,31PA  22.46£0,28PA  13.24£0,242A  12.36+0.21*4 16,9140, 2724
Artificial-planted grass
8,560,232 18,9640.31%A  20.04%£0,312A 24,860,332 24,1240.31°A 13,6620, 25%A  12,78£0,22*4  17.60%0, 2827
Clean tillage
7.55+0, 182 16.6840.28°A 18,6440.29%A  22,94+0,31°A  22,0640.28°A  13,0840.23*A  12,14£0,21*4 16,1740, 2524
Natural grass
20 em 7.6140,18*A  16.74£0,28°A  18.7240.30°A 23,020,312~ 22,1240.29%A  13.1240.23*A 12,210,212~ 16,1940, 262
Artificial-planted grass
7.8240,19%A  16.9840.292A  18.9840.30°A  23.26%0,322A 22,440,304 13,3240, 24°N 12,3840, 2224 16,4540, 2727
Clean tillage
(P<0.05) (P<0.01)

Note: Different lowercase letters and capital letters in the same column indicate significant difference at the 0, 05 and 0. 01 level between treatments, respectively, The same as below
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2

Table 2 Canopy reflection spectra under different treatments

Natural light spectrum/nm Reflects spectra of canopy/W + m™?
/
Treatments . . . . .
Bluish-violet ~ Red-orange Solar total Bluish-violet ~ Red-orange Solar total ~ Red light/far
light light radiation light light radiation red light
Natural grass 1.262£0. 04" 3,4440. 128 13.2740.46"% 0.4240.01"8
Artificial-planted grass 400~510 610~720 300~1 100 1.27+0.05"8 3,46+0. 13" 13.2940.47"8 0.4340,01°8
Clean tillage 1.60+0.07** 4,78+0.19 17,2840, 53*A 0,7940, 0224
2.5 N
(P<<0.01),
(P<O. 05) H ’
(P<<0.01), (P<<0.0D),
, (P<<0.05);
14.35% 11.21%, .
(P<<0.01, 3), ;
(P<<0.01), 13.61%  12.91%, (P<
(P<<0.05), 0.01, 3,
(P<<0.01),
(P<<0.01), (P
C 3), <0.01), C 3,
3 ~
Table 3 Effects of different treatments on the growth of apple shoots, fruit sunburn rate and leaf early deciduous disease
Shoot growth Leaf early deciduous diseases
Fruit sunburn
Apple variety Treatment . ) . . ) o
Shoot length/em  Shoot diameter/em  Shoot tapering grade rate/ % Incidence rate/ % Morbidity index
28.24+6. 5422 0.5440. 15 0.019140.0007"8  1.24+0, 13 42,543, 4200 2.4340.18%
Natural grass
28. 3445, 1284 0.5640, 1427 0.019840.0011"8  1,3640. 148 43,643,184 2.4640,172A
Royal gala Artificial-planted grass
24,2618, 348 0.5440. 162~ 0.022340.0008*A  2,6240, 2427 36,742,678 2.08+0. 138
Clean tillage
17.56+2. 6504 0. 4840, 08"AB 0.027340.0004"8 0, 46+0,07"8 78.648. 454 4, 6840, 26%
Natural grass
18. 8942, 7427 0.5240.102A 0.027540.0012°8  0.4740. 088 77.548. 142A 4, 7440, 252
Fuji apple  Artificial-planted grass
spur Huimin
14,5443, 28cB 0.4640, 1308 0.031640.0015%* 0,840, 08*A 62.345. 48P 4,1240. 2108

Clean tillage
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