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Abstract: The microclimate factors in two intercropping systems between walnut and wheat in Moyu County were
studied. The results showed that compared with monoculture wheat, maturity of intercropped wheat was delayed by 4 ~ 5
days, CO, concentration, temperature and yield were decreased by 25.33 ~28.73 pmol mol ™', 0.23°C ~0.43°C and
42.2% ~T74.5% , respectively, and relative humidity was increased by 4.38 ~ 5.32 percentage points. In the inter-
cropping area, the stage from jointing to booting was the rapid formation period for walnut canopy. The shading rate
reached to 60.32% ~ 52.22% and the severe shading rate (light intensity << 1/2 light intensity of open space) was
29.77% ~34.09% . At the stage from flowering to maturity, the shading rate reached to 52.21% ~ 71.51% and the
severe shading rate was 37.15% ~ 38.39% . During the full growth period, duration with the weak influence (light in-
tensity > 1/2 light intensity of open space) was about 50 days, while duration with the strong influence (light intensity <
1/2 light intensity of open space) was about 45 days. The order of CO, concentration and temperature in intercropping
wheat groups was top group > middle > bottom. The closer the distance between the tree rows to observation point, the
lower the average CO, concentration in wheat population, the higher the average relative humidity, and the lower the av-

erage temperature. Micro-climate condition and yield components for walnut configured with 9 m x 3 m were better than

75 B #9:2015-05-30

ESWmE : HEKARRAELT H (30960188,31260303) ; H A X EHE LRI H (201331113) 5 250 R R S5 37 (55 =i 51 ) #}
Fe IR DURHEE 5k = 4747 3 T (2013AA002)

YEE B F3)1(1968—) , T WTALEEYS N, B8, i 5, ZE e 4, S NG/ = 20 7 e S5 HOR BT o E-mail : wjewzy @ 126. coms,



55 1

E I A% ) Z2 MR R GE N/ NV TR IR 7S 139

those configured with 6 m x4 m, a model worthy of being promoted for walnut and wheat intercropping.

Keywords: walnut and wheat intercropping systems; micro-climate; shade rate; light intensity
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Fig.1 Schematic of observation points in intercropping wheat field
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Table 1  The phenology dynamic of wheat and walnut
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Fig.2  Dynamic distribution of relative light intensity in the intercropping systems on different days
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Table 2 Light distribution parameters of intercropping systems on different days

5H17H May 17
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REEH] B ATIE B . - 1 T e JCHERER PIAE
o i Wi P BOHR g BER e s
s - . X Shaded N Shading .
Date Shadow distance in ~ Shadow distance Severe shading shading Average
Model . . area rate .
(M-d) tree spacing in tree row /(i tree~1) area Ja rate relative
/m spacing/m o tree /(m?-tree™ 1) v /% light rate
04-05 1.01 1.45 4.60 1.62 19.17 6.74 0.81
04-29 1.62 1.88 9.57 5.15 39.87 21.45 0.66
05 -06 2.10 2.25 14.48 7.14 60.32 29.77 0.57
6mx4m
05-17 2.13 2.66 17.16 9.21 71.51 38.39 0.42
44 Mean 1.72 2.06 11.45 5.78 47.72 24.09 0.62
CV/ % 30.61 25.08 48.42 55.94 48.42 55.94 26.29
04 -05 1.21 1.55 5.89 1.27 21.82 4.70 0.87
04-29 2.02 2.45 10.87 8.57 40.24 31.72 0.69
05 - 06 2.48 4.11 14.10 8.87 52.22 34.09 0.60
9mx3m
05-17 2.51 4.20 14.10 9.28 52.21 37.15 0.47
34 Mean 2.06 3.08 11.24 7.00 41.62 26.91 0.66
CV/ % 29.50 42.17 34.49 54.73 34.49 55.64 25.99
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Note: 1. Assume each tree’s shaded area being a standard ellipse with the short axis a and long axis b, the shaded area per tree is equal to the ellipse area

minus overlap area which is calculated as follows:
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Note: 2. Average relative light rate was represented by the rate of light intensity of uniform distribution observation points to highest light intensity.
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Table 3 CO, concentration in wheat groups under different intercropping models

?@%‘W 515 6 mx4m 9mx3m
b mw w mw o U RE R TH oY
wree row/m 1€ Top Central  Lower Mean /% Top Central  Lower Mean /%
0.5 1 310.5 296.6  270.3  292.45 6.99 302.8 292.5 260.2  285.17 7.81
0.95 4 329.5 319.3 293.8  314.19 5.86 324.0 316.5 204.0  311.50 5.0l
1.55 8 38.0  309.4  314.8  320.73 4.74 329.0 3140 309.5  317.50 3.22
2.15 12 340.5 342.5 3277 336.91 2.39 340.7 32.0  319.0  327.23 3.59
2.75 16 342.1 338.7 330.9  337.23 1.70 346.0 329.6 323.8 33313 3.46
3.35 20 349. 1 336.6 319.7  335.13 4.40
3.95 24 344.2 340.3 329.7  338.07 2.2
4.55 28 348.8 343.1 333.9  341.93 2.20
4 Mean 32,12 32130 307.49  320.30 4.33 335.58  324.33  311.22  323.71 3.99
CV/ % 3.9 6.05 8.27 5.79 4.80 5.17 7.73 5.77
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Table 4 Means and coefficients of variations for temperature and relative humidity in the intercropped wheat group

AHXFEE Relative humidity/ %

T Temperature/ °C

Bk H \ . - \ . -

Model Item Tt g iy e Cv ot g iy 14 cv

Top Central Lower Mean /% Top Central Lower Mean /%

6 A 44 Mean 35.74 37.51 37.50 36.92 2.91 27.64 27.53 27.23 27.47 0.82
m X m

CV/ % 8.52 7.19 7.05 7.52 37.80 2.17 2.30 2.46 2.28 41.77

9 3 P14 Mean 35.03 36.11 36.80 35.98 2.78 27.55 27.25 27.01 27.27 1.03
mX om

CV/% 7.51 6.51 6.39 6.67 41.29 2.31 1.52 1.04 1.60 66.40

HFE Monoculture 30.70 30.90 33.10 31.60 4.21 28.20 27.80 27.20 27.70 1.82
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Table 5 Comparison of wheat yield components under different intercropping modes
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