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during 2005 —2006. We determined the effect of waving-canopy cultural type on soybean yield and its constituents, the
protein, oil and faity acid of soybean seeds, and the ecological factors of micro-environment. Compared with the control,
the yield of waving-canopy groups increased by 11.76% to 253. 65kg-hm > and plant height decreased 1.21cm, a decline
of 1.46% . In addition, all contents of the oil increased by 1.52% , the content of linoleic acid increased by 1.6% , and
the content of linolenic acid and stearic acid decreased by 0. 14% and 7. 20% , respectively. The differences of plant height
and branches between waving-canopy density groups were all significant at p < 0.01, per plant seeds and yield were
significant at p < 0.05, and the 100 seeds weight was insignificant. The PAR and CO, of waving-canopy groups increased
67.68pmol -m > s 'and 8.31pumol-mol ', respectively. This represents increases by 5.06% and 2.45% , respectively.
The humidity of waving-canopy groups increased 0. 33mbar, or4.47% . The temperature of waving-canopy groups increased
1.86°C, or 0. 69% , at low temperature growth stage, while the average temperature decreased 0. 17°C, a decline of
0.51% ,at high temperature growth stages. The changes of PAR, CO,, temperature and humidity of the micro-environment
favoured increased yield and improved quality of the high oil soybean.

Key Words: cultural type; waving-canopy; high oil soybean; yield; quality; ecological factor
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FA7E 1978 ~1980 4F , 2= MGG R 2 HBIEER, EE AR B KRSk 4T E T, B RERER,
PR ROR B E 51980 ~ 1983 4E , B4R BB A R G R FR AT IR1E L 1R G b 7 1) 35 38 SR i A 2 P 17 TR 4
KR @A mE R TIBA T B BB A7 RIESF 3 Mo R KBTS R IE R B9, 7= 6.0% ~15.1% , 3¢
HE T % FRARRD .

TERABFSE TAEZAY | ,1994 ~ 1996 4F , BRI ARYE H R R E A FEEAMARASEHE=ERE
Y R R R B IR, O T R EEREERT . SR R — B S TR R 5 Rk
FR/NX (B/NX 3 ~517) , IREENKBVNERT , B bmERET KK EZHY, EEYEKEFT IR
B TFEREENZR, BEARSERENRR R A SRR S B REENZ R, B — M 1ME
%A PR TR, R UEIR—FE , B KPR B R PR PR BB, LA BRI P R BRI RER B

RTFHIRTE RN K2 7= 85 RN =7 R A A AL i B s e TS AR
RS E EAL R B R R AR B RE M S O REHMBIR B X T i BRI
MR B H RNV AR TR E AR B AR R AT AT o ARIRIE MBI = B RS R B AR RA T B
PRI 2 B AR 2 R T R B A A F BB DA R % H ) /NS A P i PR RO, , L) R R R
HPRIE A X,

1 WREERR

A R . 2T A FIhg: 34°32' ~36°107, R4 114°48' ~116°24", %51k 44 ~ 56m, 3 & H [ 0P
FURIR , IR 2= AR it SR, 24 TCFE S 210d, =10°C IR 4500 ~4610°C, H AR AET4 2450 ~2600h , 4EREFH
& 590 ~740mm , K54 F HRIFERE 420 ~ 530mm, 5 24F 70% LA |, . &K 2% BARRIEH /D
F-KRE—FE T BGIFMEER,

2 MRHFESHZE
2.1 R HF

BE 9 SRMENRIAXFERED I EM KSR A (1993 FESILAREFE), FEWITE

20.97% 74, WA FREETET Ve, RALK B, FZER K, B8, BT H38, B4 4500kg-hm =& ¥ H,
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FAFEAT I % R R IEAS LI fl B4R 25 SR 2 AL b, AR 8 b A 2 iR e fn A K 2 B e, AT 83
PR B, RE 4 NFEBEREM 1 A RE A, AdL &K A, 1:30.0 Tk -hm ™, 1:24.0 5
Bk -hm™ MM :18.0 Jikk -hm~2,IV:12.0 ik -hm ™%, %$H#8 CK 18.0 JFikk -hm ™2, JyiZk Shff 2= il B RO 2%
BEE (ZF BN R AR REER AT 2 E 21.0 Tk -hn /e BENE TG, tE M4 =5
). BEBERES TX,/MRITK 12.0m f7HE 0. 4m, B0 & CK 3L 5 MEEHIE, 10 REE, AREA
K, B THEEER SR B3l SER, REEFAAE R A m A KR, SRR, /NSRRI
MIFEB , NI B T IR R
2.3 At

BUZEA /NG PR B 7500kg -hm > 24, IRIHONE + i, HBFIE BB S, AR TR 1.24%,
pHS. 46, 2% & & 880.3mg-kg ™' , MR 54.67Tmg-kg ™", BEAHE 20. 25 mg-kg ™", B4 126. 6mg-kg ™', E il
APUE 15.0t-hm ™2 ,6 B s a)#ERF,10 A _EAWOHR, MIE I — R B 6 AT 450ke/hm® , & BN R A4 7= H
2.4 HBk
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BT 2 B GB-2096-1982 (R CHREGE) s B AN ES I GB-2095-1982 (EIREILIKERIE) ; BB BRI

EB R LS IRITRRA SIS EEED

2.5 HiELH
RIREHR AP AL R IE , £ 4R A DPS, & R A EXCEL 2003,
3 ERE5SH

3.1 PR SRR B R R R R

M 1AL B R R S X R L, PR3 7 16. 91 kg -66Tm ™ 7= 11.76% , 2 stk BE KT,
BEABEIMEBRIR N . PORE R A R RS 3 A ™, B R 1. 58% ~16.65% , F3
H11.76% , Hrp, EE > 1% > [ 5% > VEE, EAFEERHER ]2 52 BEBRBEKE,

®1 ERERFHENTBREMBEERHRM
Table 1 Effect of waving-canopy groups on yield and its constitutes of the soybean

wE A W e EREH  EHNE AR
Density 2 Plant height Branch Per plant seeds Per plant seeds 100seeds weight
(it +hm %) (kg:667m ™) (em) () (ko) yield ) ()

I 162. 03ABbc 121.36Aa 0.63Bb 42.7Cc 8.10Cc 18.97 a

I 167. 11ABab 115.34Bb 0.82ABb 56.5BCbc 10.44BCbc 18.49 a

m 167.79Aa 99.58Dd 1.21ABab 73.8Bb 13.98ABb 18.94 a

v 146.11Cd 86. 78Ee 3.07Aa 99.9Aa 18.26Aa 18.29a
%ﬁﬁfﬁg aroups 160. 76Bc 106. 88Cc 1.55ABab 61.5Bb 11.48Bb 18.68a

CK 143.85Cd 105.77Cc 1.63ABab 63.7BCb 11.99BCb 18.83 a

KEFAH0.01 BFEKE, /NEFREH0.05 BFE/KF  Capital letters indicate 0. 01 significant level, small letters indicate 0. 05 significant level
R TR RHARE R AR R, kR &, 588, BN EESREAFEER Y EREEZFK

hitp : //www. ecologica. cn



5 BT 4 RS R RN R K= R R RN A T R 2163

F, MR ZE 34. S8em IR ZE 39. 85% , S B BAE 22 2. 44 A~ FE 2 387.30% o PLIRIERRFAFIXS HRAH LE,
SEBIRRBREAS 1. 11em J&MK 1. 05% , 53 B808 /0 0. 08 4~ /0 4.91%

XFFET - B F R AR AN E B ER L, BREAEZRARE, BIRE R R RO
BOM BRI B, RERE 3 KT 4 BRI Z A 257, 1AV SRR L, SioR BOre: 2 2 H14H
2= 57.2 hiFN 10. 16g, 7 A ZE 133.96% 1 125.43% o PeiR i ZRFAFINS U L , 72 P38 B I 3. 0 TR/
hm’ BRTHR T , BRI 0N BAMORL 28 SOT-25 43 313 I 4. 6 RF 0. 71g, 43BN 7. 23% F1 5. 92% , X R AL
B ERARE
3.2 PR RRAAXTE H R R R BRE

IR R RE AR SR EOR FPRLER B IR R FUIR B BRI e 45 R 3R 2. Hoob, SRR BUE Y
100g R EAPRIE &, IRBT R & 8 OVIBTR S BN & BB E 4 L.

F2 EREERESATHNESR.EREHNERROSE
Table 2 Protein, oil and fatty acid content of waving-canopy groups seeds

BE Bl i ERHEER TERER THER TR TP ARAR
Density Protein 0il Palmitic Stearic Oleic Linoleic Linolenic
I 39.34ab 19.71¢ 10.36b 2.63a 29.70a 49.82b 7.05b
I 38.94c 19. 88bc 10.59a 2.81a 29.09ab 50.92a 7.19ab
m 38.95¢ 20.07b 10. 56ab 1.98b 29.49ab 50.96a 7.25a
v 39.07bc 20.29a 10.70a 2.38ab 28.80b 51.03a 7.20a
%ﬁﬁ_}iﬁg aroups 39.07bc 19.99b 10.55ab 2.45ab 29.27ab 50.68ab 7.17ab
CK 39.62a 19.69¢ 10.36b 2.64a 29.49ab 49.88b 7.18ab

PeIR TR R EL T IR
Compared with check

INEFAREH 0.05 BFEKFE  small letters indicate 0. 05 significant level

MFE2 BN, EREERAER BN &85 19.99% , WA 1.52% , EE SR BE, FHEARS

B4 39.08% , thATERFEAK 1.36% » XM TFRMBALMKEEE 9 SR, EE= LEARRE XK, B A
B 5EARAAMR, FLHAXEERRE AR S EREARNERET, HAEFEREEREREN T &,

RIS, IR & B EEA 1% MEEHRS R 1.5% ~1.6% ", TiZhR_ EAUEAK 1.36% , 3%
RFFNE, KREEEEFANBHSEE2REE BEER/D, KBS &EWH &, A KT CK, B
I, ANERE LR, E—EFEREN, EYHET UERRHXESRFNEG &S], BLR EREREEHE
AR T IR AR R, R R R PR =R IE AN 45 R

KEHBBREESR 5 7, BIERHEBR (16:0) (BEASER (18:0) (VAR (18:1) (VMR (18:2) R W AR MR
(18:3)1, MF2 B PR R ERHAT MR & 8 Hx BRI 1. 60% , TiRE RS BRI BRAR & B8 MU LLxohBR 43 B
PR 7.20% F1 0. 14% , S NRBTERRER R LT AS4L, 2 R B E A EBE . FRRERFIT MR, & 75 B 1 K
T/, AR RN, B THREEFA P MR EES TR, DRRAERRS 2T
R AR B E I RO T IR, Bl gk i S R L R AR I BR B T B AL
3.3 WIREEBEEIMINEESEFHEW
3.3.1 SHEEEREREE

FRVEIHAT ARSI, SE R E RBOE SRR M . NE 1Bl KERREERS
WeRR Ak 2%, SR A B0, BEAt , iR BB R34 YESR R A 1787. 58 umol -m s ™! HLAME I T 48. 4% ,
DL SR X R IR B BB KT R 5 B BB, SRR E B AOE SRR 3 T IR, W e 18.79 ~
125. 72p,m01°m_2°s_1 SRR 67. 68p,m01°m_2°s LM 5. 06% AR B4 e Sk HE , B 1T SRR BE AR R
43 B HX BRI 7. 16% 1 9. 72% , 22 Fe 3y A iR B3 /KT, 332 I TRk 2 A A 1 45 FR ) D' R O LA A 1 =

-1.36% 1.52% 1.83% -7.20% -0.76% 1.60% -0.14%
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WEERERZ —;BAT IR, FREE KB ERRN S RZE BT /NE R,
3.3.2 N EALBREE R

CO, WEF/NSEYCAREHEMED . NE2 B, WIREE CO, ¥k S8 ik i1k, B
BN 368.06mol -mol ™', HLEESEHA R 19. 45% , 15 R SR I IE BRIt CO, 3R s B M B, 3
TREERRE COMREE, ¥R T3 IR, JE I8 2. 49 ~24. 67 pmol -mol ™', SF- #7311 8. 31 jumol - mol =", 3l
2.45% L H R BIR T Z5 B ERFR COMRBERS TXR, TN 7. 47% , SR ARSIV 2% Bk e X
BRI 5.3% , AL 2 RHHEREBEKE, X BREERE=M A —-FBEEE RAALET KB EEEER
K CO, ¥R FEFER AL B A, FAERIRT, B TR E 2, FEERE CORBERA B, HR2ERmER
& CO, W B /NFARER BB
3.3.3 XHEEMER

BEEZEEZMIDEASR" , NE3 B, KERERE 26 e B, AP FHBERK, N
14.73mbar, FEFR R 4. 66 15, X T RES IR BRI X £ HK B SRR X; BB ERRAY, RE2E
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R R T X, 3585 0.01 ~ 1. 09, X380 0. 33mbar, 38 4. 47% , KP4 IR K K 8.07%,
AR IR R R B SR AR A, R 1 55 — BRI B 5 Sk SR RS I TR e J2 3 Y
0 AR R A — B, RS B3 ORI /N T AEHANAE 2, B 2 AN AR e B M

BT B AN BV BCK O Average
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Fig.3 Humidity of waving-canopy groups at different growth stages
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B, KEBRE R R H RN E AR, B R R , BORIR AR, — & V2 6. 81°C; BREUR IR
FENEN 1. 86°C 4h, R 4 I ) TR /2 BR A F 23R B 39 I T %o R, PR IR B S O 0 ~ 0. 29°C, -2 [ R
0.17°C {5 0. 51% , FA5X 4 M BIRE R TS B EEE , B/ R REEA M TEWLE1EM;
AFEAET Y, B2 5 B R A A X R 22 57 B A K BRI 22 R 4015 B 22K, X R R fE
A RSN Y AR R SR AR

4 g

4.1 PRERFESTE

PR R R AR AL e T B B R Ak o RS AN PR A, (B AN R B FRT S AR A, A e
B A R R i XA S, AT AR AE YO . ARt FRARE LT
FAMORIESORT B M L EE S 0, B R T BB TR R A AT B LU X MR B R, XA AN B B S A R KB
*H Iﬁ] [10~13] o

PR R SRS RE IR, KERHAMIELE R S5 HERER (RS RE SRR L 2K
B E TR AR ES) A EBIXR, WARE RARABIE Y . ARBA R Rk
R MR ER R BE AR BN AR EEZR B8 BRNEERABE,

4.2 PIRERRHES R

PR RRAEE SRR BT . KEMASMEARSERMMBEFEMIRRILRERNEEER
B, T RIREE S B AR R S L B B0 KBB4 I R R IR R R R R BORE AL, £
REAAGEIFE R IR RE, BmA M TREMEARNERARE, N TERHMAREEE9 5,712 ~30
Jikk/hm” S5 EE TG FEIPY RO R & B L 7E 12 ~ 24 Tk -bhm R TE B E (RS B, WREE B AT, X
LBAE SRR, A AT R SR AR A R AR R XA RIS B 5T 48 R — 3, 5 T8 R F 5 R
SYARIR, A A, BXTRBETNS , AR AE QRS B 2R, X SARTHg A",

BAR B SR A AR B —E A" . MREE 9 5 5 MR & &KUY : Wil
B )WMER )RR ) WRRER ) BENRER, 75 B R REMERIR & B HRE, 5 ETNRE VX EF R ER
R,

4.3 PRERFESHIMNEESET

PR SR RERE T ORI . CO T R ARE SR RESE T

Bowes % iU AN AR RIS SR S0 R W1, K706 5 T BB PO, Pr G R8BI 38 4 0™ 5 %
BN, Pn 5IHRGRIE MM R BOBOK, SHRHR AT R ML RN e RIY, BERE
BRI EHR B T T WIS, Pr BEE YCIRIGWTS T @ TR s 91 E RS YO R RGBT A RIE AR, IR0 &
BAR, ARMAEIDER R, 5SARBOER -, FARERERNTERENE T KIS
1, BB RER R R 5. 06% o JGIREIE T LU RO SRR B R B e S R ARG & 2 , BT AE 4R
[0 C &Y

BT, E Y3 CO VR RBIR R Pn'™™ R RSB EIES N, COMRE BN H/NEETH.
Pn ZERFEE WUE SHABRABN P R REFIN N CORKBEMBRAERTHEERT, NETERRE
£ B BRI ST R B SR ST S . ARG R R, BT R RN T M R
CO, ¥R , V8 2. 45% , T , 4 EA A T8 6 & 7= BB K.

Boyer FIZE KB4 N 64 R HRBE FH H) 25 SOR BRI T30 ' ; SRR UK ) F- 5 7k £ 30mm,
20cm + FEAARHE L 20% R SR ARG FE ™ s Rose BRI T RGN & & B, 5ARI 45 R
[F e SR IR I, PN SRR MR B B AL, SEMRE BEAMEL, X E58%
FARIR S A H R ™ o AR R T BRI, TR 4. 47% , DR N E A
AT EE ™ 8 M .
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BRI, KBS A BB A 25 ~30°C ! s B S B R0, b A MR s R B
7 4] 5 B 2R Ak, ELY Ao R L I S SR SR UK, 13 C A 48 C 2 , A BIR BB B A & 5 3
WIRFEY N KSR A A T HRERET 19C™ BB IONREA R E/NEETH P B LA
B WUE & BEHM™ ; Wolf YOMIRI 5B EMX" . FRRERPIREERAET T RESETHH
B NERSE IR , BORMIRIR A R 1. 86°C , N E A MR A T H B MR TIREE , P3[R 0. 17°C, HIE Bk
A BB ACER T RE &M RRENTE .
5 4ig

PR = B SE B v T A [ B A A AL , R B o B TR = D, (MRS LA B ) R 8, 1
T R b AR S R AE AR  AELARTRE AR 5 B4 70 A ST SR DR A I ) el A A B 0 , 5 T 9T O ) L U
INRB . AR S B TR R R R BRI IR R O o, A RO AT R SRR KR T M R AESE T,
SR, PRI 5. 06% , — FALBRIE BRI 2. 45% , 2 SIRER I 4. 47% , £ K GARRAE T HIAHP
HHER 1. 86°C , IRA B YN FHRER 0. 17°C , X B S H F B EN T R EWRAE e /EF, B
SR AT R ™ B A R R
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