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ERFEpHERMBUMRT.42% LB AR #FE XL (p<<0.05), H HHB AN HAESN LR ELAEMEN T DL EY
BTHBAFAAZUHFEN(p<<0.05) , BEMKEHLIEpHEM AP ES XN BAMLEREALRITFE X, [4
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7 27 KU A, A R 16 ~18 °C L e R 26 ~29 °C L B4R 7~9 A I BECH 40 °C DL B gk i
R RAN, BRI pH (R 7. 76, BB N R P AR K RS 4 Bk 64. 01,14, 68,
133.79 mg + kg™ ' 34 N4 P 42 K B MU A& &40k 0.31,0.62,23.21,9.69 g » kg™ ' WFRMAEEM =
BH R OK A — 4525 gl B K ik F i & — 55 IR R BN T IR R (N W R E0h 46 %0247 .
1.2 Mgt

AR 3 NAEPEA  Hord X B AR AT E R R GRS i PR 2R AP ER R G4 F 2013 4 5 A 91, W4T
TR &) B 22 (BB 574G 2 AT RGN T AT ) 5 I 4 0 AT ) — B, B RS AR ) 4T 50 em, K EBEBE SN 50 em X
50 em, KRR B0 4 RiAh T, i S HEAT (R B CRR R 1 AR s PR PR 3R A 09 PR R A o O S bR A
R —2F BI4r50 T 2013 4F 5 J1RT 7 J3 B Ak A &) 1 R 38 50 g it AT 7 32k hy i A i A CHF IR RV T 1K
R DR A SR R ) . ANXE A 40. 5 m® L I AR BR BT R 150 em X150 em, EEA 3 k3L 9 AN/NX . H R L
AN S+ BEAKAE 3 AN Ak B A AR R —E
1.3 METEMEA X
1.3. 1 AR A KIAFNZ 2013 4F 5~11 AR 75 WAL A & BN 8 BRIl 2 1 . G R i bs
R30I M AR R A . S R R A AL B AL P BE LA 8 Rk AR 20 v L A8 s A . T T AR
H A (L) FER R 58 (O FHETHAM AR i AR (S) s BR A XS 3CHk[14 1,8 .

S=0.749 5X L XC—2.500,

T A5 250 A 4 A A g ot TR P T ST A L e e A i T AR B = PR - b T AR 2 i i R
BT A i RR A 4% A B2 Ik R 40 % o T R R
1.3.2 Ak EAAE A e Arml 2 SR Li-6400 fE#E XU & 4E i R 48 (LI-COR, USA) . 7E 2013 4F 8 H L1
BITE A B 7. 3522 3 HIE B 2R 500 TR gh it i o6& 2800 284k, IR SR F 344 . ASTR] Ak 28 41 7 A
K BEPLIEI 8 MRA T , F bk 34 18 BORH [R)3BA L A= At | T8 B Y i i AT I 4. AL 8000 & 2000 B 2 h il
1K,
1.3.3 M &M 7F 2013 4F 5,7,9 A RE LM, AIKEE pH vHI & &£ & pH E, 430 R F 8% 5 /% 0. 5
mol « L' Bk R & NI 4275 .1 mol « L' ZMRER HE- SO 6B 1 P Sl JF R L & A L a5 -4 B e . AU 1k
BRI - KK Y P T b 8 R % T A 4R Ak - A I AR D R S P R B N R P LA KL 2 N2 P K Rl
BLT Y &/
1.4 BESIT

iz ] Microsoft Excel 2013 .SPSS 19. 0 X A 58 8040 47 S8 153 B - i A 08 34 % - 3900 £ A5 i 227 R0R
FH R F 257 H1 (One-way ANOVA) Fl /N i & 25 5735 (LSD) H B [R) 808 41 8] 1 25 57,4 p<<0. 05 B AL
hEFAAGIER X,

2 BRG5MH

2.1 REEEFMBERE X HEEKHNZm

MFE 1 AT K R AR B R 2R A bk v S IR AR R A E L e B H S B £ 38.83%60,154.39% . H 5 R &
W22 5B HA Gt 8 L (p<<0. 05) . T 1 &l 1a AT, R0 K & 4176 Fi 80 A Kol B e IR A% Rk 6 F e s
T 0 R R R AR R LRI 2B R R R B PR 3 A R RE AR E AR b AR G K (R D . ER K T4l R
Jith PR 25 21 H A2 4 3] e X BB A Hb AR v 19. 83 %0 M1 136. 44 Y HEF K G 5 X A 2 2 %A G ¥4 X m
iR RA SR AR Z RN 2EF BEAES S
X (p<<0.05), K 1b iR, Ef KT HMAEN 6 HIF
F EEOGT R A M A A T, B R R AL AR AE 7 H
PEATIE M AL PR JE HERGE , R 1 3E BoR, Uit IR R e

k1 HESEANARBREKE

Tab.1 Growth change of tung oil tree seedlings in 6 months

Xof i 4] BRMRTEH PEREY

SRR T 25 A 4 RG22 o 4 ¥k 5/ cm 13.1140.61° 18.20+0.96" 33.354+0.47°
R . IR Lo AT 1, I T AR 5 0 (8 55 25 10 o BT A2/ mm 3.43+0.66"  4.1140.31> 8.11=£0.75"

FREGL KGR R K T AL R xRl g TR/ 0 0 25001 03
bR K241 K Y PR 3 4L 9 U TR KA A 8.9 A E: -G LEAAFRERAERBE (p<0.05).
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10 J3 3K B WA e vp Bt PR 3R 2 W (R 23 1) S R L LRI X BREH Y 2. 0, 2. 5 4%, 5 P& Z A B9 22 5+ B AT e it

S (p<<0.05) . T 25 Pl T 20 00 IR 4 22 W] f) 2 S A Be 29 8 XL
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Fig. 1 The height, ground diameter, and leaf area index of tung oil tree seedling
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2.3 HEEEE T Fig. 2 Diurnal variation of net photosynthetic rate of
TP 3 7% , B TR 2 2 28 0 3 S AL 3 LI 5 SR tung oil tree seedling:

MR Ry %o B AL RN oK S, B R R 45 HAb P A A A 28 i s R H AL M 2 R B A S %8 X (p<
0. 05) , Xif HR R4 o Ok o7 4 7% 0 o % H AR A M 1Y 22 IR Geil 2% 3
2.4 kO FAERATL

F P4 BT, 3 A Ak B2 ) Sl AR 4 T K 43 R 3R H AR A 2 A G X006 il 2, xR 2 N R R A 1 K 43 R R
¥ITE 10:00,18:00 H BIEAE , Hi bR 22 20 (9 K 43 R M AE 12:00,18:00 WA . SR EF A 4 i K o3
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Fig. 3 Diurnal variation of transpiration rate of Fig. 4 Diurnal variation of water use efficiency of

tung oil tree seedlings tung oil tree seedlings
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2.5 3 B ERHN T

2.5.1 aF 23 pHAE G Hom BRI R G MXT LAY 58 pH EA S —8L.PH 9 HS5% A 5 A L5 pH
EAH H XA o2 5 B B T (p<<0. 05) ABFE [ — A A4y H3E pH HIRA Gt 8 L B 2R
19 H iR F A S X IR A L1 pH (X MIAFAE G 2F B L B 2257 (p<<0. 05) , LT & & T )5 & s Hhiti IR
R pH(HAE 7,9 A W45 E0 40 B8 T X5 B I BoA G it 2% 8 L (p<<0. 05), Horr 9 F % B4 e v it 28 1%
7.42% (K 2),

2.5.2 AP XA B Hwm F 2 Won, Bl R F AR UE R N AR P OREERL KOS B Rk 9
T HER AR N R KA & i N R R S, AR P& i WA TR AR . b b L 9 AR R AR
I B PR 2R A AR N AR P ORI AL KA & i ol X B 4. 4000,14. 099,17, 76 %, H B A G it
B (p<C0.05) ; EFP R 4] HIEHH N FEEAL K A9 & &40 ) b BRZH /&5 1. 0390,0. 01 %, A3 4% P A dk Lo xR 4
K 3.51% A XEREAGITFE L,

x2 TEBAHERHTHK

Tab. 2 Changes of soil physicochemical properties

eIk b 3 5 A 7 A 9 H
popitt 7.6940. 27 8.27+0. 13 8.4940. 12
pH E3 NI 7.8740. 094 8. 4440, 02 8.580. 05™
PRt PR 2R 7.73+£0. 07 7.79£0. 305 7.86+0.10%
Xif 1 63.67+6. 09" 65.37+1. 78" 68.11+1. 265
B N & &/ (mg « kg™ ') ESE NS 64. 4642, 49 67. 324 3. 04 68.81+3.15™
it R 2 63.86-+10. 837 65. 774 2. 867" 71.114+1. 83
X i 14. 54 40. 85™ 15.5140. 68 15. 4040. 60™
AP E&&E/(mg-kg ') £ NI 14. 9440, 717 14. 1441, 59 14. 861, 27™
B R 14. 5640, 354" 15. 76 0. 224 17.574-0. 35™
X BR 135.75+£2. 13" 133. 554, 214% 140. 88+3. 14
A K &5/ (mg * kg™ ERKE 133. 814-4. 38 136. 444-6. 68 141. 0244, 41™
B R 131. 804. 70 130. 49+6. 36™ 165. 905, 842
PO 0.304+0. 03" 0.2840. 017" 0.27=40. 02"
ANEGHR/ (g kg ") £y NI 0.324-0. 01 0.2640. 012 0.2540. 02"
Pt R 2 0.294-0. 08" 0.304-0. 03" 0.3340. 05"
PO 0.610. 104 0.52+0. 02" 0.55-£0. 028
2P FE/ (g kgD EfkE 0. 644-0. 04 0.5440. 01" 0.5340. 04
Pt PR 2 0.60=0. 014" 0. 650, 044 0.7320. 114
X B 23.190. 354 22.86+0. 18 23.3940. 52
LK E&E/ (g kg ) LT NI= 23.20+1. 237 22.55=+0.11% 23.7940. 54
Pt R & 23.25+0. 90 23.80+0. 66 26.180. 624
popiict 9. 80+0. 794" 10. 3740. 404 11. 06£0. 49
AULFE G &/ (g kg D) E3 I NIS 9.8040. 984" 10. 6741, 184 11.1241. 07
it R & 9.46+1. 78" 10. 28£1. 99 10. 84+0. 81

T EARAS RN R R TR — b A AR R (] O3 5 — 4 4R 25 S B R B L (p=20. 05) s BARAIR K G SRk R R A [ b
PREEAE 7l — J3 O3 05— 4645 25 5 HA G324 8 L (p=<<0. 05),
2.5.3 M EEARSWHrn HER2AALRRRELIIE N T £3Eh 4 N2 P OAAe K & &, SR K
TR A K AP & . iR 9 A AT R 3E5R 5 S nT LUK B, PR PR R AL A 4 N4 P il
K 5 1 400l e B 4H & 22, 2290,32. 73%,11. 93 % A HA Gt 5 X (p<<0. 05) s (HHFT & LA P & &=
WEEMK 1L 99% . X—Z2F AT #EN, EMRKEHALESL N ML P ST ES X RAD 7.41%,
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3.64% , FHES K A PLE M & &4 3 e X R4 B8 1. 71%.,0. 54 % 5 FiRFEFRAET N B4l [ i 22 B R B A
GiilsE L,

35 &R

Watson Ak I T R4 25 fb A Uk i 25 S 9 R ZE R R0 o T B AR L R TE A W 6 A T L 25 I 1
FH B RGBT ZE I 1 56 Z8 K40 R ) B A 7= ) R il 45 T 1R AT R R RIVIE 98 A K 40 BT Bt o S T /b B — S T
SR ARG R E R R ARG AR R R R, S IRA A IR A SR L B ER
A R TR AL PR 25 K BE R i i AR 5. DR T A R Ak B 2 A2 1 T A PR A b AR K, B S X IR A L B A
Gtk B L (p<<0.05),

NP ERK LT NEFRCR EEAY N SEX YOG EMNBA B E ., WA AN it N AL
AR g I BV G R AR AR N R IR ZE i 3R B I M A7 B e R S I, Y N I A R 2R I R
o ASHETE Bt R 3R AL B i A 47 O T R R 2 I R R ke B v HL B et L (p<<0. 05) . 1K
SRS B A AR . AT A e A NRE I AR A R TR R R A AR & i R R R 2 s R
Yy ut B 41 S [ AR B A R ARG (HER RS B Go i 22 0 X X S 2 R IR A NP ge 4 SR . Hp R R . i Tk
SHAEREY BT 7 H MR LTS AR SR L B 0 R 4 A R 5 B A L TR 4 T R
RT3 2R 25 A B K B A8 9 U5 ™ A A B 5 e, 308 T B IO A 4 B ol A R BE R —E R E
S T AR R A AR R R (R K AR R AR AR B TR X S AT N AR A R AR &
IR R B A B T S IR T 5 A 445 B B IR AR K & B ok S 4 v AR =k IX R B R
TR R RS B AR,

AR5 R 22 A48 TE L, b AR 3 A T R DX 38 KO R T A i A% A B2 R b ) - 9 B b R
By R TSR RE BE A AR Ak (3% 2) . 38 pH (E R/ B 45w - e BAb vk I, 5 A 00 A K & B B DI 6 )
- HERE Sy i — T B AR AHFST v, RO G L AR B AR L R - p I B TR AR RS S LN b
AL 7R ) A 2 AR 50+ 3 AT BB 2 Pl T A 5 P PR R X — A KRR T . BRR R 5, 3 pH H S5 05T B
WIAH LT Ge 23 Ry 78 Ak, X B4 12398 pH 4D Bl W 50 I ) 9 28 K7 A2 HOoA g it 2 8 i T (p <<
0. 05) , AJ DL jifi JR 3% 2 fff + 4% pH {H AR

Huit PR R R G AR AT R A OGRS A PR AR B BB A N YR — R T RN SR
— 7 1T Ry A e A W G SIS TN TR 80 T Gl A S R S P L A ML o A L DA B
MG R KO EERIT B NS N SIHL N &8, il N ik, 8 m 5 N a sk,
T I F AR AR N A e e M) 5 55 A ARRE B RT3 I A ML IR, R A Ak P ORI AL K Rk, BRI T
AR P MR K Fat, AT, 5 R R LI, B G R A IR AN W G F A A X
el T REARBTTEIR W&, RIEEERN N 5K —E N & 50%~60%, Jo kil & K& ™1
oK R R A KA S R Xt Py il i A . (A5 T A 0 02, 2 - HE AR 43 2 2 N BE R A A T i
B s A 38 35 40 Bt b 6 428 B U VD 300 2R T 9 2% 3 1 2 = 8B Ak R M i Y5 TS e i B R 0, RTOL  ge JEE IX R
THRE o 6 R AR X % 40 5 SR R B SO 88 3% 432 ) L 2k W A9 0 L ER . AR IR 9 PR e FH A (O S BR AR
7 BT R R CRERR 100 @) iy —2f= , RIRT BA (A1 325 9ok ) &0 1 2 R R 8 = 18 3% 3, 3306 = 0k J28 DX Rk 2% oA 7ok Al
BHZ%ME.

ARBESE B R R T A BT S e, S PR EE Y A AT R LA TR 0, (R R g SR I K
it R 2R 4 N - SRR AL L B IR A A M o A AR T iR L R MR A AR T i A 5 F R A I S £ i
RO AN B S AR SR RO T R AR IR 2 KA R R FE A R T A b SRR T K T SEEL T AR D
FEAC XA = 0 DX AR A IR B A RS R R

THHR 2 =0 P XA KA & R RERORN SR A E SRR . e A X R AR 7l AT AR O R A A L (2
if 55 1) A 25 TR B SR T 29927 M & R IR . AR RIS 2B STt FES R A X e A A K B A 1 5 L R AT
Jr B HL i M ) o 2 ol 2 P X3 A 7 ol T R 4 2 i RN IR R A (1) — TUAT A i
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Effects of Soybean Intercropping and Single Application of Urea on

Vernicia fordii Growth and Soil Physiscochemical Properties

PENG Liyuan, XIONG Xingzheng, OU Yang, CHEN Jiayu, YUAN Xiaogian, WAN Pan, LIU Yun
(College of Resource and Environment, Southwest University, Chongqing 400716, China)

Abstract: [ Purposes ] The paper aims to cultivate Vernicia fordii scientifically and reasonably. [ Methods ] One-year-old V. fordii
seedlings were divided into three groups, intercropping with Glycine max , single application of urea and the control. Then the
growth indexes, daily variation of net photosynthetic rate, transpiration rate and water use efficiency of V. fordii seedlings, and soil
physiscochemical properties were observed and determined. [ Findings] Single application of urea was the highest in increment of
plant height, ground diameter, leaf area index and diurnal variation of water use efficiency, followed by intercropping with G. max
and the control. The means net photosynthetic rate and transpiration rate were the highest in single application of urea, followed by
the control and intercropping with G. max. Single application of urea soil pH was significantly lower than the control by 7.42%,
while soil nutrient content of single application of urea was significantly higher than those of the control, except for organic matter
content, There was no significant difference between intercropping with G. max and the control in soil pH and nutrient content.
[Conclusions] Reasonable application of urea could significantly improve the net photosynthetic rate of V. fordii seedlings and soil
fertility, and promote V. fordii growth. Nevertheless, timely supplement of organic fertilizer was essential to prevent soil harden-
ing. Intercropping with G. max, which could promote the growth of V. fordii, enhancing moisture content and land utilization
rate, were an effective measure for the sustainable development of V. fordii industry in the reservoir area.

Keywords: Vernicia fordii; intercropping with Glycine max ; urea; growth; soil physicochemical properties
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