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Abstract ; The effects of pruning on winter wheat and summer maize were investigated to demonstrate whether pruning could
act as an optimization measure for agroforestry system. Contrasted to no pruning( CK) , four different pruning intensity P,
(1/6 height of crown cut down) ,P,(2/6 height of crown cut down) ,P,(3/6 height of crown cut down) and P,{4/6 height
of crown cut down) were applied to poplar in agroforestry and the agronomic characters, yield components and
photosynthetic characters, such as net photosynthetic rate ( Pn ), transpiration ( 7r), stomatal conductance ( Gs),
intercellular CO, concentration{ C,) and stomatal limitation(L,) of winter wheat and summer maize were tested. The results

showed that net photosynthetic rate and transpiration rate of crops increased after pruning,which was less remarkable in the
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afternoon than in the moming. The height, ground diameter and aboveground biomass of winter wheat and summer maize
both increased remarkably, and that of summer maize was higher than that of winter wheat. The yield of crops also increased
substantially after pruning, and that of wheat mainly came from thousand grain weight and the number of grain per spike,
but that of maize mainly came from spike number. The increased yield of maize was higher than that of wheat, but the total

yield was lower than that of wheat. So winter wheat was more suitable for agroforesty system than summer maize.
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Fig.3 Diurnal variations of photosynthetic rate of winter wheat and summer maize under different pruning intensity
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Fig.4 Diurnal variations of transpiration rate of winter wheat and summer maize under different pruning intensity
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Fig.5 Diurnal variations of stomatal conductance of winter wheat and summer maize under different pruning intensity
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Fig.7 Diurnal variations of Ls of winter wheat (a) and summer maize (b) under different pruning intensity
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Table 1 Effects of different pruning intensity on agronomic characters of winter wheat and summer maize
A& /NE Winter wheat E K Summer maize

BEIRE EHTE(s)
=
oo Pning g Cem)  opx OBEE g BHTEE )
Phenophase . . . 10 spike . Aboveground .
intensity Height Aboveground ; Height i Ground diameter
i weight biomass
biomass
#FHATH CK 41.7 a 0.50 ab — 81.6 aA 5.10 aA 0.61 aA
Jointing stage P1 41.0 a 0.57 ab - 86.1 bB 5.23 abA 0.67 bAB
P2 41.3 a 0.48 a — 87.3 bB 6.52 bA 0.70 bB
P3 41.5 a 0.59 b — 96.0 cC 11.50 ¢B 0.79 ¢C
P4 43.1b 0.49 a - 97.7 cC 14.19 dC 0.85 dD
/NEFER CK 71.7 a 1.67 a 6.60 a 129.0 aA 11.95 aA 0.81 aA
Grain filling of wheat P1 72.2 a 1.77 ab 7.57 ab 133.6 bA 14.46 aA 0.86 bA
EHTFTER P2 74.3 ab 2.22 ab 10.40 be 153.6 ¢cB 25.20 bB 0.95 cB
Anthesis of maize P 75.8 be 2.34 b 10.80 cd 192.1 dC 33.54 cC 1.10 dC
P4 78.4 ¢ 2.79b 13.32d 212.2 eD 40.87 dC 1.22 eD

KPNE KEFZRH5HFER0.05 F10.01 BB E/KF The small and capital letters indicate significant at 0. 05 and 0. 01 probability

levels, respectively

2.5 BEC/INE (KPR KA U TR R

BRREABOE IR TR 8, hR2 TR N, &/ME BEXRK™EX NP, >P, >P, >P, >CK,
HA/hZ 7™ 10.75% ~171.00% , T K3 46% ~399% , YiBABRT KA IBE R T /ML . A8
HEE T LR H, &=/ H T8 P, > P, > P, >P, > CK, KRB EEYE = —RE-ERTHNINS S5
o BEUGEYA T EETEAEA M, ERmeREARR . SABEM I, 3 HBEL R, Tk
BRI T 5.34% ~29.95% .5.86% ~36.49% .8.63% ~59.93% , EXRHIFEE AFRAE TR E S FIE
T 45.72% ~314.31% ,0.12% ~23.79% .8.5% ~27.51% , WG R E @Ik E R EaE i/ E
R E IR E R’

£2 BENEME EEXTBREMEETFHRMN
Table 2 Effects of different pruning intensity on yield and yield component of winter wheat and summer maize
A& /NE Winter wheat

BRRE

4 . -2 . -2
Fruning intensity ﬁﬁé}()iljelr(:urn}ll:v.r:r : Kemz?fi?ipike IOO(TIiE\iil( fv?eight TR (iigel:m :
CK 187.3 22.2 23.76 898.6
P1 197.3 23.5 25.81 995.2
P2 203.0 24.2 28.52 1594.0
P3 228.5 30.3 34.43 2025.9
P4 243.4 28.1 38.00 2435.2
kR . - B F 2 Summer maize -
Prusing inensity ) FREE () FHE(e) 78 (kg-hm )
Spike number Seed weight per spike 1000-kernel weight Yield
CK 58.36 32.49 216.25 189.6
P1 85.04 32.53 234.62 276.6
P2 98.38 38.54 236.47 379.1
P3 156.75 39.10 257.19 630.4
P4 241.79 40.22 275.75 945.4

3 gwSite
BBk B R ATAR T LI A A R A 02 K 10, ELCRM LR BRI L2 5

hitp : //www. ecologica. cn



7 I F BENESRARENELE SRR A RN 3191

FXARES THEDRKIFEIATREBNERE3) . KMMFELNER-DEZEREMTRA, R
EBTIEFER KA A 50% UL ESR AWK P31, T AR SRR SRS RIMBIRE . B5h, 50
2 A H, B X T OK O 1 T AR B 8 R W B B 3 R AL B R R SE R, IR AR R A X TR AR K e BEAE
RER, BXHFEEHREEKIDEEFERMAREE, KRR, WEBESE EREEBETRT/NE,
5 M E AT L, AR B R = IR AR T/ 2 , BB R AR RME S ERFm BRI E R IESL T G
P (&NE) B CAM(BEX) EBARKEARE™

EARMRGE S, BRI =B SRR I 8 S RAE KRR 2 X" ik 54314y
S =8 SRERE R R AR R B B R Bl R R R A
3 E B TR RESFHE , TR T EASXEWE =" . A5 RNBREEEA T X
IERE R, B R R R R,

PR TR B AU KRS /NERE T AAR, BEE R EEE LIRS, M ER
B IALE RRROE . R B THEARE A BOE R Ot a3 EOKAE T AR R HER A A g A i i 22
F9 I SU9 R P , DA T e {2 T 208 o 257 T AR B B K5 -5 T KR [, A RE S /032 T 26 S P 5 S gk 4
&, AT AR E . A PR St ia SHEE TR E T SR, nodhifEnt 22 19 H BRI , 5 208
ML, ¥ s = 5 B T AR/ 3 R OR TR T 4 B 5 AR BRI 3R /0 3 BRI Ok B BUE
B o ABRRPEEIGRECRRA BERN, B/ BT B S AR AR R 35 R I SE K, BT AR AR /)N
% Sy BESR K B B, e BE/ N3 ) BE BRI I ™= &

MEDIE=FRRE , BB AR SRR REN — BRI N T RERHRE S REH IR
X, BILSE IR Y E A R U R EE RN T EESER . B E DY FEe = o
RSN RE EBRIPIT , S5 N HEE XL HMIREA KR, ZHA BT REE SRR REN
AR B PR S SR

References:

[1] Zhao XZ, Lu J B. Research progress in agroforestry systems. Chinese Journal of Ecology, 2004 ,23(2) ;127 —132.

[2] YuanY X, Pei BH, Wang J L, e al. A review to interaction between tree and crop in agroforestry system. World Forestry Research, 1999,12
(6):13 —17.

[3] LiFD, Wang BP, Fu D L. Light distribution within the inter-cropping system of Paulownia-wheat and its influences on wheat yield. Joumal of
Beijing Forestry University, 1998,20(3) :101 —107.

[4] ZhaiJS, Wang M Z, Zhang B, ez al. competition of water, fertilizer and light between Choerospondias axillaries trees and peanut in the low hilly
land of red. Chinese Journal of Eco-Agriculture, 2006,14(2) .82 —84.

[5] HangYQ, Tu G X, Li F L. Study on root distribution and fractional structure of agroforestry systems in three gorges reservoir region, Forestry
Science &Technology of Hubei,2006,(4) ;1 —4.

[6] Willey RW, Reddy MS. A field technique for separating above and below-ground interactions in intercropping:an experiment with pearl millet/
groundnut. Exper. Agric,1981,17:257 —264.

[7] ZhaoY, Zhang B, Wang M Z. Assessment of competition for water, fertilizer and light between components in the alley cropping system. Acta
Ecologica Sinica, 2006 ,26(6) :1792 —1801.

[8] LiFD, Fu DL, Wang B P. A study of the spectral variations of solar radiation inside and outside the inter-crop system of Paulownia trees and
wheat crop. Acta Ecologica Sinica, 2000,20(1) ;109 —117.

[9] WangX X, Zhang B, Wang M Z. Competition for light and crop productivity in agro-forestrial systems in hilly red soil region. Chinese Journal of
Ecology, 2002,21(4) :1 —5.

[10] Pei BH, Yuan Y X, Wang Y. The effect of simulation tree shading to wheat growth and output. Journal of Agricultural University of Hebei, 1998,
21(1):1—5.

[11] Shao JF, Wei B S. Techniques of Thinning and Pruning in Plantations of Pinus ellottii. Journal of Nanjing Forestry University ( Natural Sciences
Edition) , 2005,29(5) .69 —72.

hitp : //www. ecologica. cn



3192 £ K5 % K 28 %

[12] PengZ P, Li CL, Men M X. Effects of P deficiency on photosynthetic characters and yield in two wheat cultivars with different spike types. Acta
Agronomica Sinica, 2004,30(8) .739 —744.

[13] ZhangJ S, Meng P. Simulation on water ecological characteristics of agroforestry in the hilly area of Taihang Mountain. Acta Ecologica Sinica,
2004 ,24(6) :1172 —1177.

[14] Dai X Q, Guo X Q, Li P, et al. Yield performance of winter wheat and summer maize intercropped with young poplar. Chinese Journal of Ecology,
2006 ,25(12) :1515 —1519.

[15] Huang W. Influence of different taxodium ascendens stands on the open ranges and system performance in Jiangsu Province, China. Agroforestry
Systems, 1997, 37(3) :241 —252.

[16] Yin R, He Q. The spatial and temporal effects of Paulownia intercropping: the case of northern China. Agroforestry Systems,1997,31(1):91
—109.

[17] Yuan Y X, Pei B H, Wang W Q, et al. The influence of intercropping of poplar with crops on crop yielding. Journal of Agricultural University of
Hebei, 1996,19(2) : 24 —30.

[18] Li CH, Luan L M, Yin F. Effects of light stress at different stages on the growth and yield of different maize genotypes(Zea mays L. ). Acta
Ecologica Sinica, 2005,25(4) ;824 —830.

%30k :

[ 1] BOMNAE, SRS RIMRGEBIIFHR. EBEHRTE,2004,23(2) 127 ~132.

[2] BEEWK EHRE, T, % BINERMLREPHAS RIEMHHE X RO HR. HhFHLBIS,1999,12(6) 13 ~17.

[3] ZFHKR,ERE,EAEL. WERERGEPICRN T B DZE BN Il 2E2#4R ,1998,20(3) ;101 ~107.

[4] Z#H7, TR, R, % ROORERESHEER G RAMBKIELTEFRBIR. FEEDSRIIR,2006,14(2) 82 ~84.

[5] HEER, B, ERE. ZREKEKE SRR LT, BIbrlkRHE. 2006,(4) .1 ~4.

[7] 3%, HR, UK KHE & RETF MBI SIS IPH. £A52],2006,26(6) :1792 ~ 1801.

[ 8] ZFHAR, XL, RV WERERGBHOLIE R R RHBIZ. A& ,2000,20(1) :109 ~117.

[9] E68, %0, T2k, % ML RE SRMRGOLBTE S 547, EAEREK,2002,21(4) :1 ~5.

[10] FFe, mERK, EH. ERMAELX/DZEFT = BKFM. WAL KELEHR ,1998,21(1) 1 ~5.

[11] FRsmeE, Sumth. BMMARIE T MRS BREoR . B RMolk A2 23R ( BRPEIR) ,2005,29(5) :69 ~72.

[12] BIE®,Z=FR, TUH. SBARBE/NE A TR BRI, fE3ER,2004,30(8) 739 ~744.

[13] W2, BF. RIS REKESRMERBIIRTR. £853],2004,24(6) : 1172 ~ 1177,

[14] BRBEE, ¥R0408, 2=, 5. FRR KGR R EREW R BRI AR E,2006,25(12) 1515 ~ 1519.

[17] BREK,EBHRE, EX2, % GRAEEGTREDSBSEWE. FWALRIRZEEIR,1996,19(2) : 24 ~30.

[18] Z=¥iiE, JRME, 7 ¢, %. FOLMNEX A RERRE B XA KR T BN, £7541R,2005,25(4) :824 ~830.

hitp : //www. ecologica. cn



	07b104.pdf
	07b105.pdf
	07b106.pdf
	07b107.pdf
	07b108.pdf
	07b109.pdf
	07b110.pdf
	07b111.pdf

