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Abstract: [Objective] In accordance with the actual problem of large area of barren lands and resource loss resulted from
returning land for farming to forestry in agricultural and pastoral areas of North China, by using young elm forest-pumpkin strip
intercropping, the purpose wanted to be achieved to realize the effective utilization of barren lands and ecological improvement and
economic development. [Method] Field experiments combined with laboratory experimental estimation and analysis were adopted.

[Result] With young elm forest-pumpkin strip intercropping, since the branch tendril covered the gap between pumpkin
planting-ditches and elm forest land, the soil moisture was remarkably increased. And the water use efficiency under intercropping
increased by 23.7%-163.3% compared with the sole cropping. Elm-pumpkin strip intercropping changed the sequential succession
trend of the grasses growing in the gap of the pumpkin planting-ditch, annual grasses became the dominant vegetation, and the
feeding nutrient matter content and yield of the annual grasses increased significantly. The biomasses of pumpkin, elm and grass
under intercropping were increased by 24.4%, 28.4% and 144.4%, respectively, compared with those under sole cropping. The land
use efficiency was increased by 132%. Results also indicated that the soil erosion from the intercropping land was not increased by

planting pumpkin, the difference in soil erosion among intercropping land, elm forest land and pumpkin land with sole cropping was
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not remarkable. [Conclusion] Young elm forest-pumpkin strip intercropping is an effective technical way to utilize the barren lands

between the young forest elm belts effectively and realize synergistic enhancement of ecological benefit and economic profit.

Key words: The agricultural and pastoral areas of North China; Area returning land for farming to forestry; Young elm

forest-pumpkin strip intercropping; Ecological benefit and economic profit
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Fig. 1 Diagrammatic presentation of young elm forest — pumpkin strip intercropping

P ACTATES & NI, Rl oA i L K RH, AR R
1~2 FEMI, sUKBARKH. #REEY 40 em, %
39000 #k/hao
1.3 MEMBSAE
1.3.1 AHFENNE fEM/RSEFNBR/NX
IORE, BEFEMTE. TR, RN A
FERR . AERR I ZERT . AR KR AR T, A0E 10
PRAT AR FOAR o, R A HL I AR LT, BT s
PREE, 2583 30 MRAER T E (y) 5Hb
25 (D) FibkEr (HD) [AHSC T FE y=45.4386+0.321DH
(R=0.9237) o 55 UKL FIHS, 0 5 Wb FAO R v
HuA%, AR ARV IR A R T L R E . 7R
B JTAT IR ERRA AR 1 mX 2 m #ET7, N4
IORE A, BT AR A =
1.3.2 ARG HNE N INEARHT CRIRTR A& 2F
) BIGRIE, R RS A B BB . B R
REAT AT 1) 24 B 1 0~80 em + 2 B, BT
SE AR . AR P PR I K
THK R (mm) =1)2)EE (cm) X BIEAE
(grem®) X10X IS KE (%) .
RS A FW B A KE (mm) =AR4EFHHEB

I S+ K i — AR F R BOK 3K i
1.3.3 ZEMERPONE B — KT
FEMET SR, i LI e BRI 4 R
1 (NX6.25)  FRRENGE AR . H kil ek 2F
Ui, Fpeidin e A 4y 100,
1.3.4 M- NEMEMEERELERDENNE KA
BSNE VML TH KKK 10: 00~17: 00 W) 1
FAE T b b . B FE b AR I B HE
B 3 WYL, ZHlsE 20, 50, 100, 150 F1 200 cm
A ERTD . VD R L I A I R,
DA 8 B R) 25000 s PATHRT X i) o
1.3.5 HAEAE 2005 FRE N AL, M 2006~
2007 ERATEE R, W SRR S AR ) A
B, {FH Excel2003 1E & F SASS8.12 HEAT 77 2 50 HT o
2 HZHRE5SH
2.1 #ik5mHEES BIE T SEMEYFTE K
CARE SRR AE 6 30 IR T AR e, DL R 2
MBS, LWRARRIIN BRI, 4B R AR

I ZES . JELLPIAERT SN R IR R P42 45 2R
W 2.

F1 EMESBEEHTER, FESHMBEYTE (kgha') FLFE (yuanha)

Table 1 Biomass yield and economic value of pumpkin, grass and elm under strip intercropping and sole cropping

EE Y g\ Pumpkin A%HL Grass Kk Elm

Growth stage i A fial{ AR i A
Intercropping ~ Sole-cropping Intercropping  Sole-cropping Intercropping  Sole-cropping

{1 Before vine-extending May 15-Jul 4 429a 434a 423.7a 175.8b 86.4a 84.3a

& ~FF1E Vine-extending~ flowering Jul 5-Jul 22 6532a 5813 a 6345a 252.4b 172.5a 130.1b

FAE~ RS K 19794 a 15479b 696.6 a 288.6 b 184.1a 138.5b

Flowering-fruit expansion Jul 23 - Aug 14

SRR ~ A 786.5a 621.3b -344b -13.1a 91.5a 81.2b

Fruit expansion-mature Aug 15-Sep 1

AEH ] Whole growth period May 15-Sep 1 3465.0 a 27939b 1720.4 a 703.7b 5344 a 434.1b

235 7“{H  Economic output value (yuan/ha) 10350 a 8400 b

AN RERTR BRI R — A KRR 5 AR AR 0.05 K RS ¥k, R
Different letters are significant at 0.05 level for the difference of each plant between intercropping and sole-cropping in the same growth stage. The same
symbol is used for other tables



9 3] b RS SRR R R B DA Bl bR g TR AR (9 AR AR S RN 2713

FEAN I B A% 5 1) A 47 B ) 1 5 B A T g 2 0
BB T WA MIRMNIFELLE, R AIT G
B, LAY EEAES AR 2 R B . AT
SN E S, R rE IR AR R 2R RS A 22 5
BE. NEEFWE, X=F i Eyae e S p
VEM AR T 82KV FEfE, PsRQrm
LRI 24.4%., Mk B SR 28.4%., Z4it
H7= 144.4% 0 MPESAF N, B RAHAATAE AR 7 ) &,
HRATAE NI A 1, IR KRR P IR A JE T e IR
AT o 1 g AR ST T, B IR £ AH T
ST AT, R R BT
3= R, A D B S T 23.2%. 1%
B JIHEAT TRV I = 2E 1 - e 8, A kb e 17—
SR AR (1, KA TR o JIA T ) — 42 A B
[X Zp% i o ) B [N 2 — o n] U] -3 24 B L (LER)D
SERAEMTIAPIR AR 1) B J5 R 256 R il
LU R A CASRAS S TR TR A T A o S5 A [ 5 7 i
FT s A AR TR AR, s LER #9502 A5
MOTCHPIR IAVE R G by iR, JE1543 8 LER=2.32,
F AR — TR () - R FH % Ll S 3 T 132%
2.2 [EESBETEEYRIEE KSR
2.2.1 [EES BT EEYHE A LEAD T H

VRS BARZAT N R AE) T (1 ) 3K e LR 2.
T IR AT )G, T HUBE R ORAKAER], TeigmfEie
JE AR, BT 0~80 em 358 (1)K I B 44) vy T 2 3
AR, 22068 6.0~10.1 mm, XFHH I — HHF4:
PR NP o e B AR B, B b R A (1))
T K R AR AR 2 A B, XX
— I BOMRAT B AE e T E8CR AT 1] 23 e b R AR A
TEERK S M ERLE, iRy E
MIHRR, ZAWEFEK 2 9. BIFER, [AET
PR = 338 A O i JTORUREA T B A A M FD 2% B A 10.0~
19.3 mm, {HEgNHEES PAERZERIFA R N
RN G EZ2 O, TS AT 2T AR 20 A
Mo, WHEAE B TR, EARRIA AR ) R
AT 1) 2% B b RO AR - 380 8 1) 2 2 e o, X — R
B AE 5 5 A 1] 1 b 338 K b i 22 {8 2% 5 Hh RS o A
18.7~19.7 mm, HibkHih 10.9~11.9 mm. *}F#dk
RPCTHX, TR E K g R R E,
AFAME “ RAN L € ERGHEAED) /N re TN H %
MR8 T AR, AR A T AR RIAT [R) % S b ) 1
K, I MRIRAR AN T R A e 2t AR )
B T AR AN BRI

2.2.2 FEMEERETEEMHFEARBR FFLIE

x2 EMESBREXRHTEL, RESHRAIEE 0~80 cm £HKIME (mm)

Table 2 Soil moisture in pumpkin, grass and elm forest field in 0-80 cm soil layer under strip intercropping and sole-cropping

AH I )R Pumpkin J4HL Grass Kb Elm
Growth stage Il A i i Il i
Intercropping Sole-cropping Intercropping ~ Sole-cropping Intercropping Sole-cropping

B AL Before transplanting May 15 502a 52.8a 4422 43.8a 42.7a 44.1a
3% Transplanting Jun 7 54.6a 554a 4542 484 a 472 a 454 a
& Vine-extending Jul 5 81.8a 78.8 a 64.3a 65.6a 712 a 67.6a
JF{& Flowering Jul 22 564 a 585a 75.7 a 56.4b 66.4 a 5550
J% K Fruit expansion Aug 14 31.2a 347a 50.7 a 319b 43.1a 31.2b
J%# Mature  Sep 1 344a 358a 55.4a 36.7b 457 a 3430
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Table 3 The water consumption effect of pumpkin, grass, and elm forest under strip intercropping and sole cropping

LB F K 1 i H I\ Pumpkin 4 EL Grass Kt Elm
Growth stage Precipitation  Item e LA A B M P
(mm) Intercropping  Sole-cropping Intercropping  Sole-cropping Intercropping Sole-cropping

T 80.2 FE/KE Water 53.0a 56.8a 78.7 a 77.0a 703 a 753a
Before consumption (mm)
vine-extending tHEK A 272a 234a 20.1a 21.8a 285a 235a
May 15-Jul 4 Soil moisture

fluctuation (mm)

VIR &S 0.81a 0.76 a 538a 2.28b 123a 112a

Water use efficiency

(kg'mm™+ha™)
& ~JT 18 84.5 FE/K i Water 109.9 a 104.8 a 73.1b 93.7a 89.3a 96.6a
Vine extending- consumption (mm)
flowering 1K 254a 203 a 114a 92b 48a -12.1b
Jul 5-Jul 22 Soil moisture

fluctuation (mm)

ISR 594a 555a 8.68a 2.69b 1.93a 1.35b

Water use efficiency

(kg'mm™+ha™)
IR SN N 46.9 FE/K i Water 72.1a 70.7 a 719a 7142 70.2 a 712a
Flowering- consumption (mm)
fruit expansion tHEK A 252a -238a 25a 245a -233a 243 a
Jul 23-Aug 14 Soil moisture

fluctuation (mm)

USRS &S 27452 21.89b 9.69a 4.04b 2.62a 1.94b

Water use efficiency

(kg'mm™+ha™)
SRS R~ 13.5 FE/KHE Water 103a 124a 8.8a 8.7a 1092 10.4a
Fruit expansion- consumption (mm)
mature THEK 5 A 32a lla 47a 48a 262 3.1a
Aug 15-Sep 1 Soil moisture

fluctuation (mm)

VIR &S 76.36 a 50.11b - - 8.39a 7.81a

Water use efficiency

(kg'mm™+ha™)
K 243.7 FE/K i Water 2453 a 244.7a 232.5b 250.8 a 240.7b 253.5a
Whole growth consumption (mm)
period KA -202a -19.6 a 11.2a -7.1b 30a -9.8b
May 15-Sep 1 Soil moisture

fluctuation (mm)

ISR 1413 a 11.42b 740a 2.81b 222a 1710

Water use efficiency

(kg-mm"~ha'])
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Table 4 The soil erosion comparison in pumpkin, grass and elm forest under strip intercropping and sole-cropping (mg-cm™)

RISt A (R =8.0 ms” NW) WA (R <5.0 ms™ NW)
Repeat Hard wind (wind velocity=8.0 m's™") Soft wind (wind velocity<<5.0 m's™)
R — ) LN LR (i #R— K LiZ(FDIN LR (S

Elm-pumpkin Pumpkin with Elm belt with Elm-pumpkin Pumpkin with Elm belt with
with intercrop sole-planting sole-planting with intercrop sole-planting sole-planting

1 2010 2134 1928 50 53 53

2 1820 2125 2124 45 50 44

3 2140 1785 2096 50 47 49

4 2095 1978 2113 55 46 45

5 1630 2145 1907 45 50 50

6 2040 2228 2117 45 45 42

P44 Average 1956 a 2066 a 2048 a 48 a 49a 47 a

RS NI E S ASEEE (200 500 1004 150 Fil 200 cm) KA B4 LS 1 2
The data in the table are the sum of the collected quantities in the five high degrees (20, 50, 100, 150 and 200 cm) in each observation day
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