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A STUDY ON LIGHT UTILIZATION OF POPLAR CROP INTERCROPPING SYSTEM
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Abstract: The light utilization coefficents( LUC) of poplarcrop intercropping system and pure crops
(CK) were both simulated by measuring the actual parameters of crop or poplar, i.e. light intensity,
maximum photosynthetic rate( PR) and quantum efficiency, leaf area index in different phenophases and
light extinction coefficient of leaf curtains. The results de monstrated that, in intercropping system, the
crop photosynthesis cuulating decreased with the daily light cumulating decreasing , which they were linear
positive correlation. The crop PR in intercropping system was slightly higher than that in pure crop system
when its relative light intensity( RLI) was more than 60 %, but they were similar when RLI was less than
50 %, bucause its respiration did not decrease under weak light intensity. The total LUC of three
intercropping syste ms were higher than that of pure crop system by 27 .56 % ~ 48 .64 % . It showed that
the ratio of weighted average yield of intercropping system and pure crop system was similar to their ratio
of daily photosynthesis cumulating , which prove that the simulation method is practicable .
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, 741 {[ ( Populus alba x P.
Davidiana) + P .simonii] x P.tomentosa} , 3~4 s s 0.5 mx5 m.
1,
1 (1993 )
Tab.1 Poplar growth in intercropping system ( Planted in 1993)
Investigated Ave. H Ave . DBH Ave . BH EWCW
time ('m) (cm) ('m) ('m)
1994 - 11 4.321%0.28 2.4210 .24 1.92
1995 - 11 5.13%0.63 3.79 %0 .40 2.11 3.20
1996 - 11 6.60 £0 .51 6.03£0.57 2.29
1.2
1995 6 20 LCA3 (PAR) ;72008
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Tab.2 Phenophase and leaf area indexs of different crops

L AI
I?V;t;%i‘:ed‘i tg;“e Crop Phenophase CK UEC AMR uwe
04-14 Tritium aestivum S.s. 2.34 1.96 1.96 2.05
05-17 T.a. F.s. 4.08 5.19 5.08 3.61
06 - 02 T.a. Ms. 2.36 1.86 1.63 1.17
06 - 20 Glycine hispida E.p.s. 0.77 0.51 0.77 0.50
07 - 20 G.h. E.s.s. 7.10 3.74 7.11 5.34
08-10 G.h. F.s.s. 6.90 6.90 6.90 7.10
06 - 20 Zea mays B.m.s. 0.51 0 .41 0.51 0.29
07 - 20 Z.m. Mis. 4.50 3.37 4 .46 3.00
08-10 Z.m. D.fs. 5.00 4.25 4.96 4.17
04 - 20 741 Populus Le.s. 2.0
05 - 20 741 Populus S.s.s. 2.5
08-10 741 Populus S.g.s. 3.9

(O CK: Control land( pure crop) , UEC: Under tree east crown, ARM: At middle of tree rows, UWC: Under tree west crown,
Populus :{[ ( Populus albax P. Davidiana) + P.simonii] x P.tomentosa} ,S.s.:Shooting stage ,F.s. filling stage, M.s.: Milk
stage ; E.p.:Early podstage, E.s.s.:Early shot stage, F.s.:Filed stage; B.m.s.:Bell mouth stage, M.s.: Male stage, D.f.s.:

Dried fil ment stage ; L .x .s.:Leaf expension stage , S.s.:Stop stage of spring shooting, S.g.s. :second growing stage .

3 -
Tab.3 Parameters of normal leaf light photosynthetic rate models of different crops

Inveatigated date

( montr date) Crop Models R a LCP LSP
05-17 T . aestivum P=15.19(1 - 1 .0476¢ °0%'¢D - 0.9651  0.07920 9.0 817
07- 11 G . hispida P=9.40(1 - 1.0309¢ *"%*D - 0.9901  0.03885 6.7 308
07 - 25 G . hispida P=10.86(1 - 1.0533¢ °:0043D - 0.9865 0.05156 10.5 815
08 - 10 G . hispida P=14.86(1 - 1.0692¢ *%4D - 0.9977  0.08005 12.5 718
07- 11 Z. mays P=22.68(1-1.0910¢ °0%1¢D -0.9929  0.07602  27.6 1150
07 - 25 Z. mays P=26.72(1 - 1 .0556¢ °°0320D - 0.9864 0.08475 16.9 1077
08-10 Z. mays P=26.86(1 - 1.0412¢ °:20263D - 0.9998  0.06988 15.3 1121
08-10 741 Populus P=10.51(1-1.0012¢ "*%"" - 0.9988  0.04276 0.3 920

4 . (pn molm'zs"1)®
Tab.4 Leaf curtain net photosynthetic rates of wheat soybeen and maize populations
Crops Invt?fnt::gated CK UEC AMR Uwc
1 2 3 1 2 3 1 2 3 1 2 3
6:00 11.6 11.4 29.2 8.1 7.2 10.9 8.0 7.2 7.3 7.4 7.2 6.6
8:00 42.9 46.5 53.8 26.4 28.2 48.8 28,9 30.0 24.2 29.6 31.8 11.9
10:00 50.8 563 57.7 47.7 56.4 519 34.6 38.4 519 35.8 392 34.0
12:00 549 61.6 57.1 50.4 60.6 16.8 511 61.7 519 51.5 59.6 4222
Toaestionm 4 515 57.0 501 32.5 349 36.6 48.4 57.5 249 48.9 559 35.4
16:00 45.0 49.0 38.1 28.0 30.1 26.5 251 267 17.4 37.4 414 275
18 :00 18.1 184 9.7 89 8.1 6.4 103 9.7 6.2 11.5 11.5 7.3
6:30 6.3 -1.2 0. 20 -1.3 -29 13 -3.4 -1.8 11 -21 -2.0
8:30 10.7 19.1  22.0 8.4 8.9 6.1 55 7.0 12.8 2.4 177 12.6
10:30 11.3 247 347 8.8 5.9 12.9 111 10.0 24.2 7.4 239 273
12:30 1.1 27.6 37.6 3.2 187 223 1.1 273 299 8.7 17.7 235
G . hispida
14:30 101 259 349 6.7 10.4 278 5.6 21.2 238 7.5 7.9 128
16:30 8.1 201 238 5.0 171 158 3.8 7.5 13.3 59 37 6.9
18:30 19 73 54 1.0 31 -5.0 1.0 -09 -5 13 -03 -5
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4
6:00 22.3 5.6 1.1 83 -0.3 -2.1 5.9 0.2 -1.6 5.1 1.9 -0.6
8:00 38.7 63.8 38.1 35.5 26 .5 10.8 19.3 28 .1 21 .0 9.2 55.1 21 .6
10:00 40 .8 81 .4 64 .2 37.4 18.1 22.0 40.2 36.3 42 .5 27 .3 73 .1 53 .2
12:00 40 .5 92.6 70 .7 12.7 56.1 39.9 40.2 89 .6 54.1 33.9 5511 42 .1
Z e 14:00 36.7 85.3 64 .7 27 .4 30.8 50.2 19.9 70.2 41 .6 28 .5 27 .4 22.0
16:00 28.6 67.0 41 .7 20.0 51.0 27 .2 13.9 29.1 21 .9 21 .9 16 .4 12.1
18 :00 7.7 28 .6 8.8 5.0 10.7 - 4.7 5.0 6.6 -5.9 5.6 6.1 -5.2
23 4 17 5 17 6 2 6 20 ,7 20 8 10

. 1 2.3 Represent wheat population leaf curtain net photosynthetic rates on the days of April 17, May 17 and

June 2 and soybeen .maize population leaf curtain net photosynthetic rates on the days of June 20 ,July 20 and August 10 ,respectively .

5 741
Tab.5 Poplar population leaf curtain net photosynthetic rate

(p mol m~

2.-1

S

)

Investigated date

6:00 8:00 10:00 12:00 14:00 16 :00 18:00
( month- date)
04 - 20 7. 32.3 39.0 42 .5 39.5 34.1 12.6
05 - 20 7.7 33.6 40 .9 44 .8 41 .5 35.5 12.7
08 -10 3. 26 .4 40 .7 44 .0 40 .9 28 .4 8.5
65.2 %, 51.52%:;
mmolm™ 2, 0.24 mmolm 2 0.48 mmolm™?; 70.59 % 51.06 %
52.75%. , , . 6 ,

0.02391 0.02128

6

0.03973.

(mmolm'z)

°

(mmolm'Z)

0.48

Tab.6 Daily light cumulant(LC) and daily net photosynthetic cumulant (PC) of wheat soybeen and maize under intercropping system

Investigated date CK UEC AMR UwcC 7P401plar
C - - )
(yy- mm- dd) LC PC LC PC LC PC LC PC PC
Triticum aestivum
1996 - 04 - 14 21 .45 0.57 14.25 0.40 14 .87 0 .41 15.57 0.45 0.31
1996 - 05 - 17 21 .87 0.84 14 .46 0.72 15.10 0.71 16 .25 0.67 0.38
1995 - 06 - 02 26 .35 0.64 15 .85 0.40 15.22 0.33 14.90 0.26 0.40
Mean 23 .22 0.68 14 .85 0.51 15.06 0.48 15.57 0.46 0.36
Glycine hispida
1995 - 06 - 20 26 .58 0.12 15.94 0.06 15.30 0.08 14.97 0.05 0.42
1995 - 07 - 20 25 .98 0.57 8.95 0.26 14 .44 0.33 11 .66 0.28 0.56
1995-08-10 17 .31 0.71 7.28 0.34 9.23 0.42 7.20 0.22 0.44
Mean 23 .29 0.47 10.72 0.22 12.99 0.28 11.28 0.18 0.47
Zea mays
1995 - 06 - 20 26 .58 0.22 15.94 0.13 15.30 0.14 14.97 0.09 0.42
1995 - 07 - 20 25 .98 1.45 8.95 0.63 14 .44 0.90 11 .66 0.66 0.56
1995-08-10 17 .31 1.05 7.28 0.48 9.23 0.62 7.20 0.47 0.44
Mean 23.29 0.91 10.72 0.41 12.99 0.55 11 .28 0 .41 0.47
2.3.3 6 R
«C 7- , . ,
10.89 %, .

741
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18
135.32%, - -
148.51 % 127.62%.
) . 86.61 %;
76.09 % . N 51.37 %;
64.19 % . . 62.37 %, 51.24%.
, B o
7
Tab.7 Comparison of LUC( %) and crop yield bet ween intercropping system(IS) and pure crop system(PS)
741 /
Corps CK UEC AMR UwcC WA Poplar 1C/ CK( %)
LUC( %)
T . aestivum 2.93 3.43 3.19 2.95 3.19 1.55 135 .32
G . hispida 2.02 2.05 2.16 1.60 1.99 2.02 148 .51
Z . mays 3.91 3.82 4.23 3.63 3.98 2.02 127 .62
Crop yield( g/ m?)
T . aestivum 691 .2 452 .6 563 .7 523 .8 526 .0 - 76 .09
G . hispida 336 .8 204 .1 259 .4 141 .9 216 .2 - 64.19
Z . mays 963 .2 235.7 607 .9 522 .6 493 .5 - 51 .24
3
1) , ; ; ,
. 2)3 , 27.56 % ~
48.64 %. ( ),
. 3) 60 % 10.89 %,
. 50 %, s
. ) - 4)
b b ©°
, o
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5 5 ,1997 ,33( 1):14~19
(2), 1980 :1 ~ 24
S S .1-69 ,1990,3(3) :201 ~ 206
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