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Fig. 1 Sketch maps of sole and maize-soybean intercrop in different separation methods
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Fig.2  Soil moisture storages at 0 ~ 120 cm soil layer
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Tab.1 Nutrient content in soil (0 ~100 cm) in

the maize/soybean intercropping mg/kg
v A R R
=X
E5P N pNIA E5P N K Ek K&

T1 24.9¢  25.2°  10.6° 10.7° 71.5%  72.2°
T2 30.3°  31.5%  14.0°  14.6°  73.6°  74.0°
T3 27.3"  28.2" 12,9 13.2"  72.5%  72.6°
T4 25.1°  26.5°  11.1°  12.0° 72.6*  73.0"

VE e TPORUE O A Ak BT AL 3 WK P I, R ) B R A )
SR 2 5B R,
2.3 FHRUL

B2 AL, DA o b AR b TR AE S A A
W VE B MRS A BT, B T2 Ah HA 3 BRI oK
Rl BRI Y TR R OK s RE R S AL
W R IR TR R G X AR B T K
[ EAE Y, B e R AR T T TR B R VR
LA F R A BE R E R PR ) LR R,
AR WCRE 22 1 SR 01 o A T KRR R R B AL
W HRE FRSE R LA, T 4305028 1,63 (1. 92 Al 1. 50,
T2 43 %4 1.05 1. 03 F1 1. 06, T3 43 %k 1.28 1. 32
1,27, T4 43510 1.47 1,43 F11.36, A1k
TR W VB IR R TE P AL T A B, Wl > T
HAE,

JH IR A X T A o 1 19 35 20 W i it (4% ) A
o A 1 T R LG A9 SR AR AT B (R 5E) AE A
() A5 P #5A Ll s by 38 0 s T 358 b [ A B AR X £
K/ R ELIRWE SR 7 ML H s R/ R &R T1 Y
R WL PR FR A WU A B i O 16.6.9.6 A
19.3 kg/hm* | T2 435k -6.7, 1.0, —8.9 kg/hm’,
T3 4% 5K 14.6.7.6 Fl 7.4 kg/hm*, T4 43 5] K
15.1.9.8 F1 13.9 kg/hm’, [ UL Al %0, B T2 b, ki

&3 FEES EA A B ARSI . RITA
Iy EESRASIE  TL 5 T2 M, i 308 0 0 Bl 0 S5 9% 00
F % WA 4 13 25 136. 1% . 119. 6% F1 156. 0% , T1
5 T3 M H, 4 B4R 75 21. 6% .40. 7% F1 36. 6% ,T1
5 T4 A FE 4 SR RS 19. 2% 32. 6% F1 23. 6% .

R2 ER/AXEEAEMBERZIEYRITRKE

Tab.2 Nutrient uptake by two crops in the maize/soybean

intercropping and sole cropping kg/hm’
e A W o
TYOTEK kw E#k ke ik ke
Tl 332.8*  80.0" 122.8" 26.0" 299.5* 82.9"
T2 266.0°  96.0°  82.6° 32.0° 250.6° 95.6°
T3 312.6"  92.1*  105.5" 31.6" 283.7" 90.2°
T4 322.6°  83.0" 109.9* 29.6" 290.9* 86.1"
T5 272.5°¢ 85.9¢ 256.1°
T6 103. 0* 34.3° 103.1°

L5 R FRWILEAR [F) A FE 26 PF T, B35 3 R AR
(9 VE PO B 4 50 e B 7R 20 W i I 3 45 77 i AR 3
FASNIARL, F 0 3t F AR A FH B8 52 0 DR T b b
or oA Z AR AR, X R T RER
IEl S ), RE s SR IE Ty, ol TR ORI B OK AT
AR X R AT A TR Y LA G T, K AT LA
REATH LSR5, D5 BAE A LL ) £ 0K AT LA
WSS 22 (4 £ R TR L i T2 5 T3 AR B AR &R
B, OKAE IR0 58 4 b A9 L3 B AT 15 2 58 00 A 4%
2.4 RESH
2.4.1 [EfEEK

HiE 3 RIAL FE4hC1 I, AR B RO B B
JC W 2 S AE A RS, T ok P, T, G5 C,
TE 4 P[] AR b g T4 WA T T, {H 22 53 o8 J 35
T2 Fl T3 £ 8 F AR T TL, M p T2 FREEE S
TE 4 P AR B A o Bd B P AR 9y Sk A 0 3, A [
B 7 20 RO B S RO R /) Bl AR R Y
HERE W B T IR AR . TL A M b3R5 T
SEJa] M A R W W T 58 2 b HEOK 23 R SR 43, AT
BT K i T AR RO TE R Y BB BE A AL
FEO 5K IT, CO, B A M A T JEE AR, Ol 45 3 AR 0 ik
AW AR TR I, LS AR R ML ] CO, vk B
R, H T, T2 Mz, T35 T1 EAET
YEFASTR], W13 T AR F L T 2 3552 Wi R O &
Z 8, TA 5 T RO B AR RIS A b 38 AR X
B SRt 2 /G ARNTE
2.4.2 [E{ERE

HIZ 4 Al AR A, 4 e AR b B R SO
BRI RE 2% e b ), T REW P, T,
G5 C oAk T4 W T T1 (A28 5 A 3% T2 f T3
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Tab.3 Photosynthesis parameters of intercropped maize
W Jrlr 7 R
b, T, G, C; b, T, G, C; P, T, G, C;
T
/pmol+ /mol - /mol /mmol « /pmol+ /mol+ /mol /mmol « /pmol+ /mol - /mol /mmol *
-2 -1 2 -1 -2 -1 -1 -2 -1 2 -1 -2 -1 -1 -2 -1 2 -1 -2 -1 -1
m s m s m s mol m s m s m s mol m s m s m s mol
T 27.35° 7.96° 1.06* 196.60*  30.65" 5.12° 1.07° 195.82*  28.15° 6.27° 0.91*  210.87°
™  26.69° 7.61° 1. 04® 191.41*  26.81" 4. 68" 0.85" 117. 64> 22.39" 5.39" 0.75" 125. 83"
T3 27. 82° 7.40° 0.97° 192.67°  27.41° 4.70" 0.91° 129. 14> 24.73° 5.45" 0.77" 156. 12"
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Tab.4 Photosynthesis parameters of intercropped soybean
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Tab.5 Yields of two crops and land equivalent ratios (LER) in the maize/soybean intercropping
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Abstract: Study on modified sandy loam soil and increased tomato yield by using biochar was conducted
through the pot experiment. There were five installed treatments that sandy loam soil ( CK) , per kilogram
sandy loam soil plus 10 g of biochar( C10) , per kilogram sandy loam soil plus 20 g biochar( C20) , per
kilogram sandy loam soil plus 40 g of biochar( C40) ,and per kilogram sandy loam soil plus 60 g of
biochar( C60 ). Results show that biochar can improve soil fertility and the effect of higher biochar
application is remarkable. Compared with CK, the content of organic matter in treatment C60 increased
by 560% . In treatments C60 and C40, both available N increases by 290% and 150% respectively;
both available P increases by 410% and 290% , and both available K increases by 290% and 150%
respectively. Soil water content in treatment C60 is 170% higher than CK. Using biochar can effectively
improve tomato yield. Comparing with CK treatment, tomato yield increases 98% and 170% in
treatments C60 and C40, respectively, and the largest increase is in treatment C40. Through correlation
analysis, water and fertilizer are important factors affecting tomato yield, and correlation is more than
80% . In order to make full use of existing resources, reduce the use of chemical fertilizers, save water
resources, improve agricultural land, water and ecological environment, application of biochar technology
is a new idea.

Key words; Biochar Saving water Preserving fertility Tomato yields Sandy loam soil
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Effect of Above-and Below-Ground Interactions on
Maize/Soybean Intercropping Advantage

Li Yue' Wu Pute’ Chen Xiaoli’ Wang Yubao® Zhao Xining’
(1. College of Water Resources and Architectural Engineering, Northwest A&F University , Yangling, Shaanxi 712100, China
2. Institute of Water Saving Agriculture in Arid regions of China, Yangling, Shaanxi 712100, China
3. College of Architecture, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract ;: The nutrient uptake, photosynthesis and yield of different separation methods were measured to
analyze resource competition from above-and below-ground interaction. The treatments included no shoot
or root separation (T1) , shoot and root separation (T2) , root separation (T3) , shoot separation (T4) ,
sole maize (T5) and soybean (T6). The land equivalent ratios of grain yield and biomass were 1. 23 and
1.20 for T1, 0.97 and 0.91 for T2, 1.01 and 1.02 for T3, 1.10 and 1.08 for T4, respectively.
Competiveness of maize relative to soybean was 0.79 for T1, -0.08 for T2, 0. 14 for T3 and 0. 39 for
T4, respectively. The nutrient competitive ratios of maize relative to soybean were 1. 63, 1.92 and 1. 50
for T1; 1.05, 1.03 and 1.06 for T2; 1.28, 1.32 and 1.27 for T3; 1.47, 1.43 and 1.36 for T4,
respectively. Except the jointing stage, the P,, T,, G, and C, of maize were the highest for T1; and the
values for T4 were the second; and the values for T2 and T3 were remarkable lower than that for TI.
Except the branching stage, the parameters of soybean were the lowest for T1, and the values for T2 and
T3 were significantly higher than that for Tl. In summary, as for maize/soybean intercropping
advantages, the interactions of above- and below-ground parts was greater than that under the action of a
single factor, and there was greater role from below-ground part than above-ground part.

Key words; Maize/soybean intercropping Shoot interaction Root interaction



