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Abstract: Changes in aboveground dry matter ( DM ) , leaf area index ( LAI)/ photosynthetically active radiation ( PAR) ,

solar energy utilization efficiency, and configuration of plant were investi in field experiment during the growing seasons
of summer soybean ( Glycine max cv. Ludou 4) in 2006 and 2007. Th
patterns under the same plant population density (3.09 x 10° plani

emx18 em (A), 27 cmx12 em (B), 36 emx9 ecm (C), 45 em x7.2 cm (D), and 54 ¢cm 6 ecm (E), respectively.

summer soybean experiment consists of 5 planting

. Row spacing ( cm) plant spacing (cm) was 18

2) Fe AR RCEST(PAR) | 45 363545 B0 B 175 72 (8:00-17:00) , F Sunscan ( 356 WESCOR 2], kM5
sk ) 4rBIE B R G AT IEMEX TR & R o bR 172 TR PAR ASTERIGHE, 51 hllE 1
WL HBE 2 d B9 PAR TRECH 55 B A SR {E .

3) e 2 ) =2 Hoi ™ stab(AW ot e (K k) (B oA it (o

hm) , £S N B E AT HIMEA B A7 AL SR R (M)/hm') | R 22T Rl S 4 0 (BE 3R 500
m) ﬁﬁa

(3) fHERA 2

91 A P PR I RRAT T AR PG “AIS ] T — Rl “HMET B

ﬁ%%lﬂ o I MBI R R EEAM R (10 SCE Py A B AR R A
W, A “HTEE DL AR TR 4% Hh 2 AR TEAE A SE fH BURESR ) 25 L Ak, <L
Ze T H” 0 Ry THY i HER S R GBI L0, DRI G il e 2 %
B . sl

rREBSHERSERELRN, MAKBDRANEFRET 5% MEEES i tomeasion coeflicient of configuration MEJ

followed by different small letters within a column are significantly different at level of 0.
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(RBLRERER/MEMENEBFRERERE , KK 271018)

a
WE:D Eﬂl‘ﬂﬁgﬁ@mﬁﬁfﬂ JAT T L EET R E AR B (LAD) DB R RUERSS (PAR) OLREF AR MEMIES
TBIVEMARE AKX 8545 (Glycine max cv. Ludou 4) 7] — B (3. 09 x 10°#f/hm” ) T 5 ﬂ’ﬁﬁﬁﬁﬁﬂﬁﬁi\“,ﬂﬂﬁﬁﬁ
Xﬁkﬁﬁﬁ;}'ﬁﬂﬂjw cm x 18 em (A) 27cm><120m(B) 36 cmx9 em (C) 45 emx7.2 em (D) 54 em x6 em (E), R :

L BREE 80$n 100Eh‘ AL E &b@ﬁ%ﬂﬁ 21.6% #134.0% ; KI‘JF’?’”?%J%%”\?E ul‘ﬁﬁﬁﬁﬂukﬁ EBES. &
SbF LAT BEATHEY K BREEW DA T Pt ®e, Ho, A F1 B 4038 LAT RIPEKRSE , LAT MR BRI K . S REF FA SR BEATEE
KA REREE A #BAEBES T ELE(P<0.05), RAEAERRMITERE T, AR . BRE S BHERXARS 5]
J70.941° F10.926 " (2006 4% ,0.995 " 1 0.892 " (2007 48 ) , fEATHEAE /]S PAR B S R REAR RARE AL REFI I R B A ™ B3
B, AR BAEFREBERT E LB (P <0.05), HRHARKEEMFRVSFMET BN 5070 i BeE  ESE Hg R0
BAR , MR RO AR &

KR BRI EH  J6 8RR L RE A A

X E4HS:1000-0933(2010)01-0001-0 FpEHHKS: CEERIHEG:A

Xunbo Guomin Shujuan Yuhai

row spacinig on jpopulation structure and PAR

CHEN '
Agronomy College of Shandong Agricultural University/State Key Laboratory of Crop Biology, Taian, 271018, China

Acta Ecologica Sinica 2010 ,30(1) ;0001 ~ 000. -
m

synthetically active radiation ( PAR) ,

Abstract; Changes in aboveground dry matter ( DM) , leaf area index ( LAI) , ph
solar energy utilization efficiency, and configuration of plant were investigated 1

of summer soybean ( Glycine max cv. Ludou 4) in 2006 and 2007. The

ield experiment during the growing seasons
mmer soybean experiment consists of 5 planting
. Row spacing (em) plant spacing (cm) was 18
ecmX18 ¢cm (A), 27 emXx12 em (B), 36 cmx9 e¢cm (C), 45 cmx7.2 em (D), and 54 cm 6 cm (E) , respectively.
The differences in dry matter weight under different plant-row spacing were observed. The DM of all treatments reached
maximum at 70 days after sowing (DAS) and 100 DAS, however, the DM of A treatment was 21.6% and 34.0% higher
than that of E treatment at 80 DAS and 100 DAS, respectively. Accumulative priority of DM at different portions of the

patterns under the same plant population density (3.09 x 10° plan

whole plant increased with widening of row spacing. The LAI of all treatments decreased with row spacing widened, and that
of A and B treatment had higher value and longer time than the others. The solar energy utilization efficiency of different
treatments generally increased with row spacing increased. For different plant-row spacing of the summer soybean
population , number of grain per plant and 100 grain weight were positively correlated with yield, and correlation coefficients

were 0.941° and 0.926* (in 2006), 0.995" and 0. 892 * (in 2007 ) , respectively. PAR transmittance rate decreased,

interception rate and solar energy utilization efficiency increased with a narrowing in row spacing, and thus yield increased.

HEETH : BRE SRR K R+ R1% B B (2005CB121106)
15 %8 B #A: 200-00-00; &7 H 3 :200-00-00
# JEINAEE Corresponding author. E-mail ; yhchen@ sdau. edu. cn

http://www. ecologica. cn
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The yields of A and B treatments were significantly higher than that of E treatment ( P <0.05). The summer soybean
population of relatively uniform distribution improves population structure, and increases the PAR interception, solar energy

utilization efficiency and yield under rainfed agriculture.

p — s

Key Words: Glycine max;\Bopulation structure; PAR interception; @olar energy utilization efficiency

RRERWARE ETRRBEYZ — BEREAE KA FREX BN, B i A R, AR
REREHER SHEEYARR . BXREHETFHERBRERA, BERA -8 FEY
TAMERE RS, T AR RS RERN. EYET—— I HESE, — L AR £
A BRAL. B3 THIERS (B2 6 TASERIR R ; 42 50 TR G R AR IBEEE S I, a0~ 1) 5 20
Koy RS, SRt B R R LR AR B R AR gt , R i, BN R B OB A IR DR 1 PR A A
YIr= B EE ST EARFRER A, AR AKER R GIHTER A F R, 5 3 R bR & R
EEARAEERERFAERAER, b TREH MEZRAN A BB A MEEKRR RS

.&EE%&E%,Mﬁﬁ%ﬂﬂﬁ'ﬁéﬁ%ﬁﬁaﬁiﬁﬁfﬁmmo FRRERBE R 2R B2 R % Rt
AU T F—MEE R A RS R R BRE, IWREEAREAEKSIEE A

HURFRRL 8 T, RIEILARE BRBK KRB RGARKE TR, EEE SRR T XRITEREA T, Ak
A AR R R KER RS OCEER DU R RFH AL, FE RIEN RS AR S 14, 91 WA
X SRR TEEE B, (R R SR S SR A A BB, 0 SEBR R S IR R BT B9
BHEEE K8 T HIRFE S RO SR — 2 ER K.

1 #eEFE —
1.1 R ol S5 it
% T 200 B KRS BT . WA TR LT B 4B(36°10'N,117°09'E) , )&

TR 2 K S 4%, 1971602007 4R (8], F-3594F H B8 2610 h,4ES0R 12. 8°C ,4ERETH & 698. 5 mm; 114
JZ(0020 cm) B WK 16.31g/kg . 2F. 1. 12 g/kg AR 92. 98 mg/ kg, B HE 34. 77 mg/ kg A4 95. 45
mg/kg; IWEH TSR YRR AR 1,

BEMBIEE AL/ NE , R ERERMH B E 45, T 2006 46 5 12 HF 2007 £ 6 H 13 Hi%
3.09 x10°#k/hm” | BgALATRIFEAT A T 203% , 22 IR — B B TRk 5 R RRFTHEE, BRATHE x BREE4r 51 18 om x 18
em(A),27 em x12 em(B) ,36 cm X9 em(C) ,45 cm x7.2 em(D) ,54 em x6 em(E) , /NXTEMH B 4 m x2.5
m,3 RER,FEVLHES], 45 BRI K, 2006 4£H01 2007 4F 6.7.8.9 Ay HFEF & 7 318 130.5,142. 1,

01d

152.0.15.3 mm #1203.4.120.4.186.0.29.3 mm, ; / 7
/
! #1 KWL RADERR — 4 /
7 _'L‘able 1 Soil physical properties of the ewml site
+Rh 5 Eam%ﬂiy EBEN K
Soil depth-¢cm)- Bulk density”(g/cm’) Field capacity V=% )~  Wilting coefficient V=% y— Available water Tmm)-

0 1.48 36.4 7.2 34.80
0 1.49 38.3 7.5 36.44
60 1.53 41.2 8.2 37.22
SE34 Average 1.50 38.6 7.7 36.15

1.2 WEMH
—@W}ﬁfﬁ%—'ﬁwmﬂ%ﬁ(m BRVE 20 d FFIABURE, A BB 10 d L1 K, 3ETF SR T 0
R4 10 om W 1 B, AW EATHIR 3 B3 WEE, 7 105C FAH,6C FRTFEEE, W T
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Fig. 2 Change in DM accumulation with height differing in plant-row spacing for summer soybean in 2006-2007
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Table 2 Effect of different plant-row spacing of soybean on configuration and yiel§ compong¢nts

- %% s ) pwm OO gy mam N i R
Heig| Thick: Branch number P Seed number 100 seed weigh iomass Yield
Treatment e number per ”

—{cm)» of stes per plant plant per plant —g)r plant) (kg/hm?)
2006 A 49.2ab 0.72 3.5 28.6 51.2a 18.2 24.4a 1600a
B 47.1ab 0.68 3.1 28.2 49.2a 18.5 23.1ab 1583a
C 44.4ab 0.62 1.8 24.5 44.5ab 17.9 20.7ab 1551ab
D 42.9b 0.62 3.1 25.9 43.8ab 17.7 19.3ab 1362ab
E 50.9a 0.62 2.4 21.3 34.1b 17.2 17.8b 1169b
r -0.266 0.661 0.261 0.846 0.941° 0.926° 0.904 % -
2007 A 71.4a 0.75 4.2 37.5 69. 5ab 18.4 25.1a 2615a
B 71.1ab 0.76 3.8 38.2 70.5a 18.3 25.1a 2668a
C 69. 8ab 0.73 4.3 35.1 64.3bc 18.2 23.2ab 2340ab
D 69. 6ab 0.72 3.7 33.8 62.1c 17.8 23.0b 2265b
E 69.1b 0.68 4.0 33.5 60.0c¢ 17.7 22.4b 2196b
r 0.979°* 0.910* 0.055 0.995* 0.995°* 0.892* 0.994°* -

rAERSERSERMERXARY R EIETRAANEFRER 5% WBEER  «Js tegression coefficient of configuration and yield, a
v followed by different small letters within a column are significantly different at level of 0.

4 Hig

BB MRATHE (AR 8 K AR AL , BB AR BRI R ) 52 R0, B AR A LR I, TR R ehb B#% LA R
W, MZEATEE (A B A03E) RABEN LAL, L HAERER BB LA AR ERE , R T R K 568, FE
FTEEINR PAR 32 5 2R8I BRI, SL A  A B B S BOLIR TN E], LR AT M, FEATEEM K Bk
BEAE/N, BAC T 2R 0B R R MR B R E AR Y BRI S 1R, 7 B R, Hodr, 12
FARRIE . ERE AR R R K R E T 7E 2006 F12007 EHFREKER T <27 om IR
MR EEB A, B4 (ATEE x BREE =18 cm x 18 cm) 7E4E =R B #4E, Bl , 38 BE R Rl 7 R 247
BE x #RFE =27 ¢cm x 12 cm,
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