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Table 1 Results of drought tolerance identification of seedlings of soybean varieties under condition of natural drought

St B e anek IO Goadeof drove
plants wilting drought tolerance plants wilting tolerance
fFREERT 37 I BR—W8 31 i
WHAAR 37 1 Hif 96B—2 31 i
BE 14 37 I $E8 9 3 i
®E19 37 I RAREXAE 31 o
MERE 37 I [L ZN 8 31 i
B HhrEE 37 I B LRk 31 il
6—13 37 I AEARE 31 |
®E 16 37 + I E 23007 PN A 31 il
EmE 37 I A¥E 31 o
¥91% 37 I BERRE 31 I
RHEENE 34 il BRELE 28 I\
REHRE 34 i HRRAR 28 N
kARG AARNE 34 1 WEXZEE 28 N
KRTFRQE 34 if RE% 28 v
XEAXFRES 34 I AR 1138—2x86~—53 28 N
FANMTR 34 | ik 88—29 28 N
FEWHARE 34 I TAERK 28 N
iy 19 34 I FR108 28 N
BE18 34 i| Hidk 1138—2 28 N
FR18 34 I MR 18—6 28 N
3—29 34 i} M 91—11 28 N
5—5 34 I Herans 28 N
RERE 34 I p 3 11 28 N
ER&TH 34 I FEAXAHE 28 N
HRE 34 I k228 28 N
K53 34 I LWANEGR) 25 v
2549 34 I fHEXMANE 25 v
Holiday 34 I MEEFZ 25 \}
MBRARRE 31 il TRRRE 25 v
WA 86—4 31 i G XBN 25 \J
LWFNE 31 o M 88—31 25 v
¥ 18 31 i

H. 0B MAN . RRAMEE 00 MBI,
w0 [ (HBED 0% WMWK RELE T (RWBE) 0% MW B MIE 34~36 X M (REISD 90 HHE W 31~33 K, N
(FREEBN) 0% BN B KHE 28~30 X, V(FRERN) 0041 W B K 25~27 X,

2.2 XEENMBAEERASNAXRETHAR

mE2AURL.2003F 3P KT MmFPH 11
ARTFRBEGH B AR TEREMGH, 194
RF+PEHZEH UARTFTFERHEBBG&H. 61

RTTFREBALH.

RAER(IADNFTEIRERRA,.EH
ERAHERERELBHRBEKY. RARERR
BETBERHTFRMAGTHRRERFER, KB
HYZRASEEEMBER, AR, | KAKEE
FAMALE, I XERTAMEE, i TREARIL
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22 2001~2003 FREHNWMPHARKIEHEREFTARNESWERA
Table 2 Results of drought tolerance identification and comprehensive performance of seedlings of soybean

varieties under condition of water control in 2001~2003

I [SE 31
RMEZK Grades of drought tolerance
Varieties
2001 2002 2003 ¥ 3 2001 2002 2003 &a .
Average Comprehensive
EYN:E 3 0. 822 0. 854 0. 853 0.843 1 1 1 1
gEx18 0.872 0.901 0. 824 0.867 1 1 1 1
BE 14 0. 955 0.916 0.871 0.914 1 1 1 1
BEm= 0.875 0. 817 0. 852 0. 848 1 1 1 1
RERE 0. 796 0.915 0. 871 0.861 2 1 1 1
mEHRT 0. 865 0.636 0. 809 0.770 1 2 1 2
HBWARE 0.874 0.616 0.817 0.769 1 2 1 2
®E19 0. 841 0.728 0. 825 0. 798 1 2 1 2
MHARE 0. 830 0.637 0. 400 0.622 1 2 3 2
ARE 0. 809 0.648 0.813 0.757 1 2 1 2
KE#HENRME 0. 690 0.918 0. 650 0.753 2 1 2 2
FRHMFR 0.725 0. 833 0. 825 0.794 2 1 1 2
HWEMES 0. 650 0.839 0. 816 0. 768 2 1 1 2
6—13 0.603 0. 802 0.707 0.704 2 1 2 2
E LL-3 4 0. 665 0.653 0.529 0.616 2 2 3 2
FR18 0. 760 0.733 0.736 0.743 2 2 2 2
AERE 0.787 0. 451 0.572 0.603 2 3 3 2
TR R 0.579 0.783 0.678 0.680 3 2 2 2
Holiday 0. 750 2
AT E 0. 660 2
¥d18 0.630 2
B K 53 0.628 0.619 0. 407 0.551 2 2 3 3
ABPMERE 0.624 0.417 0.307 0. 449 2 3 4 3
x&g 0.633 0.513 0.523 0. 556 2 3 3
ER&EMH 0.652 0.473 0. 604 0.576 2 3 2 3
%16 0.674 0.447 0.424 0.515 2 3 3 3
BRERREL 0.417 0.619 0. 400 0.479 3 2 3 3
XEXFREL 0.431 0.634 0.626 0.564 3 2 2 3
AU AR R 0. 480 0.622 0.438 0.513 3 2 3 3
3—-29 0. 434 0.645 0.619 0.566 3 2 2 3
WHANRT 0. 450 0.512 0. 524 0. 495 3 3 3 3
FREXERTD 0. 540 0.570 0. 609 0.573 3 3 2 3
WK 86—4 0. 441 0.484 0.454 0. 460 3 3 3 3
W& 18—6 0. 485 0.422 0.369 0. 425 3 3 4 3
higsE 0.423 0.448 0.418 0. 430 3 3 3 3
o E MRk 0.480 0.473 0.428 0. 460 3 3 3 3
$15 19 0.533 0. 440 0.517 0. 497 3 3 3 3
AE 0.417 0. 442 0. 461 0. 440 3 3 3 3
% 0.507 0.263 0. 637 0. 469 3 4 2 3
BR—8 0.474 0. 366 0.503 0.448 3 4 3 3
5—5 0.570 0.253 0.507 0. 443 3 4 3 3
KTREE 0.241 0. 409 0. 609 0. 420 4 3 2 3
BAXRYE 0.324 0. 407 0.476 0. 402 4 3 3 3
TRERK 0. 446 0.413 0.332 0. 397 3 3 4 4
W& 88—31 0.434 0.411 0. 169 0. 338 3 3 5 4
AMEKRS 0.438 0.229 0. 379 0. 349 3 4 4 4
WRRFR 0.415 0.363 0.174 0.317 3 4 5 4
ARKARE 0. 357 0. 405 0.191 0.318 4 3 5 4
W& 88—29 0.315 0.437 0. 360 0.371 4 3 4 4
UNFE 0. 244 0. 409 0. 459 0.371 4 3 3 4
MENTE 0.233 0. 241 0.276 0. 250 4 4 4 4
FR108 0. 392 0.344 0.311 0. 349 4 4 4 4
WA 1138—2 0.248 0. 286 0.194 0.243 4 4 5 4
M 91—11 0.325 0. 340 0. 309 0.325 4 4 4 4
MK 96B—2 0.242 0. 330 0. 421 0.331° 4 4 3 4
MEET2 0. 289 0.155 0.193 0.212 4 5 5 4
Reh1 8 0. 342 0.190 0. 389 0.307 4 5 4 4
LB X®TGE) 0.183 0.311 0. 382 0.292 5 4 4 4
Wk 1138—2x86—53  0.108 0.237 0.344 0. 230 5 4 4 4
yRAAR 0.194 0. 300 0. 382 0.292 5 4 4 4
BEXRR 0.153 0.171 0. 386 0.237 5 5 4 4
FR 28 0.302 4
TRBRT 0.112 0.178 0. 151 0.147 5 5 5 5

B FI AR MENM, ] SRR FI>>0.8,2 B(HWRN) 0.8 > FI>0.6,3 B(PMHE),0.6 > FI=>0.4; 4 (T REMME 0.4
> FI=0.2,5 & (F R MBI, FI<0.2,
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HEXBXNER  URBEILIANEEZRERT
KARMER. SREAZRBEEERAERAXT
BEANRERFERLAREER, ERDARR
MAXEAHEFERNBE2ZE, AWELTREMAaL
BT AT HERRNEENME. EEH
HESHERB, IRSIEKHYEBHEERBEH
X(r=0.92" ), RASHOWEER M EELBT—
BLORAEEERE TN —THE.
2.3 AEHNMEESELHRAXESH
AREHPWERKSEHEELRMARTREE
EXRRBRHRBREFITRA _HFRTXKL «°
K 112,79, MR K WERE P /T 0. 001, B E KR
B PREIFWHBFETHRELSRARRDE
B8 . Mantel—Haenszel KR HBRME P /M F
0.001, RA—HRBBEAFXBMN  WRELD,
AKAHEHXREBNECERWER B, WA
NHREARARATREEEHANHESRBLR
B, XEBERREEERTFERTN .
2.4 XEHNWBEN=-SEFHAREAMHLRNR
CR:R

2001~2003 FXEH P WEBULETER (R
), TURHARENREEERHFAELAR, 4
FIGFHERREGRIBER P ZIB KA. XA
RATFARERNSBRERANIIRRAERFTE
B MRBEREERBERH2ER L ETHsd
REREHRESHARERHNEZRNEEARAR,. KW
FENGALECTERLIBERNECERENS
ERR,Hit, M AEREHITHEEL T WA R
BERERBRE-—ENEEER LAGAEFE
SEGR AT 7 BRI R . :

2001~2003 4F i B R /R R P{H ) 9 M X T3k
B, =R EHERB X RBIYTE. 751
E. 33587 0.01 KFRHBERE, Bk, Bk
R.ERHNREEERRFTRENB K.

FEMH 2001 ~2003 FATH YW BHNE
EER.FRUBEREDLQO ) BHIHNEE
BOAPAARBEI SAEREABETRER
BEGR MM 1 H(TERED . .AIEISEXE
HYHEHEEHIRERR.

#£3 BRERARCHERNBEER

Table 3 The genetic variance of root traits and other traits

1:33

Traits y Max

R1&2E* Genetic variance
Min Sg

EM K (cm) 28,59 41.46
B (em)
BB (em)
MR B (cm)
RBWH(cm?)
BB (cm®)
RFHER (cm)
MRV B
L R ()
BTR®@
314
1433
HRTE
HRBEER
14 33 ]
LRS-
KAKAE

32. 31 41.46

477. 42 1020. 41
448.89 994, 05
63.94 159. 29
0.68 2.21
0.42 0.68
977.25 3063. 50
0.11 0.23
0.34 0.67
0.56 0.74
0.57 1.55
0.71 1.38
0. 64 1.69
0.73 1.85
0.88 0.90

0.51 0.58

18.28 1.36

24,60 1.00
20.26%

22.01%

275.70 96.72 1.96* °

248.87 98. 82 2.04°

35.78 18. 14 28.36% 2.41° °

0.35 0.28 41.90% 3.83°

0.26 1.09
28.35%
19.58%
24.34%

21.80%

514. 00 277.02 1.53°

0.05 0.02 1.89°°

0.19 0.08 4.62° °

0. 34 0.12 .77

0.26 0.16 27.46% .73

15.81%
25.44%

0. 30 0.11 1.63°

0.33 0.16 1.54°

0.31 0.20 27.19% 1.58°

0. 84 0.12 13.63% 2.85°

0.42 0.17 33.33% 2.69°°

Ho* 0.05KF,» « 0.01 KF.
25 KEHRREESRAERAOR THERB MM

XaH
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63 PRI RFHERAERRIEEHRNOT S
EDERREIRK . BEABRKARFHER
EMREEBEZRINERBK MR EK R
RERMERRTE RTE. S KRMRKER
SUHREFERBEER . EMBRK LRK LR
TE.URRAR.LRERAR I FHER EHFE
BEER. NRABEARBEZROB RIS
HITREERST, BRI ATBHEMNVREER
ﬁﬁﬁlﬁﬁ,i{ 13, 63% ~ 41, 90% ZIEJ ,i)i'*}iiz‘é"‘
R FERFEHNREER, BMRA B KKK
#H®.

RERAEENREEZRAOURSHERK B
BE#ITHERGT (R O EREN  LRK KRBT
E.WREODAMERERNERESWEREEH
EEREEHX . RELSHERRENELERE
AR BEK MR K. MBEFERSHERR
RBEEAEXYABE, RAAARSK MRS
K. URESHEREREN EHATKEH R4
MM B ER, MAAERK . URTESRAKE
REMEZETHERFOEENHELETR. 5B
SPAT AR RAE Y B o mt, % SR KK H R R
WEHNEERR BEARRERRARKERS
WREENEXEFREDREKF, BREAFIIA
R SRk R AE i B R R SR 1R AR, F AT R4
BAG, YRR LGRS BRI, FIFKKE

BENHBUERIFERFHE SRR,
RIKIHPMERMERFSRREAAERRE

HEAR B B AR R 4 17
Table 4 The correlation analysis between FI and traits
AR HX R AR HERHK
Traits r Traits r
L ¥°8 3 0.20 BE 0.27°
MRBK 0.19 1433 0.48° °
R 0. 08 WRTE 0.62°°
B R 0.07 HBREER 0.41°°
BRER 0. 02 HAR KR 0.37° "
RTE 0.17 Ak 0.15
BTR 0.07 38 ¢ 0. 06
Hi» 0.05KF, » » 0.01 K,

3 itig

3.1 XEMREMNBESZSBEHF
ERAXEHMENTIRAREBR, EHFHEADR

FLEAMNHRUEMETFESEERFEOHRACHY
TR, KR SCR? 4V RB) T & F R R 89 5 i
ENMETHEREFNKERAHOREE, XLFE
MERER R R . 23K P 3 o BOH Bk A Bk
EREREETLERANXBKITRIFERRBF
HX MERNEENSREREE B, HEER
BEENERE ERTR, AFA TR REEAEN
WBIE, WELARAF T RMEBEEBRA T EX
B, HEROBRAITR . BN TEFH LB E
BRFUAH. 2XRVERECHRBARA—E
MBEE NIRERHOBERA —EHNSEEL,
HRARFASHAFEEFE—ENER, DR
RABNAE ARRBIANEREIMESTEBE
#E—PREB. RN, ELANETFROTR T
ERNREBHRE-RBEHE NENHTEHRE
Yyt B AL B AR TR B K F BB R,
A TR KB R R Y 0R A 0  FR A F R BE R T4
TTXE,

3.2 XERMHHEE

ARAXERMHERBHETOFERE LN
RXRASHRER O~ )
RARARBEBEEEET 63 RKILRMOEMY
MR, E-BRREEGTHERLEREN, KBS
MEEREERT RN, HERARELS, BF 5
HRFEVNBHNREER, A RT R EHEF MR
TEEREEERS.

REFENLEELER, THRERABE K
RN T RBURE S MERRRERR, UEHXSE
BEFEAD R AF, R, ARRHEEOR LG
FAERNER, h S EHH R ERETHFRUR
Bt R A A LB T RO B,

3.3 XEWMEHERRERNEXE

AERRABRARHHELBBERRFEIX
REN, AFRAARERRERE 4T AR
MRS ESRRAERGBLE LSRER,
KGR B e 54 5 BT 3 IR B R R R 4 3 18] B
HMREHADE, RPLURRERB X EE DT R
YESR R 4R T RBHF R T I T B2k 5 AR R AR AE
MEMEEERRBEFMER, RALET RHARE
TREMHBFMTREEELFHEN TEEKIFET
MBRRERTARBERR L, BAREERES
ETEMEN BB R IF %NS H, X 50 % HE
HAREREL—-B. B TERLRORBHE,
AFRAGRERFH S HRR.
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IDENTIFICATION AND ANALYSIS OF DROUGHT TOLERANCE AND ROOT
TRAITS OF SEEDLINGS IN SOYBEANS

Yang Shouping Chen Jiamin Liu Ying Yu Deyue Gai Junyi®*

(Soybean Research Institute of Nanjing Agricultural University, National Center for Soybean
Improvement, State Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing 210095 )

Abstract In 2003, drought tolerance of seedlings of 63 soybean varieties was identified under both condi-
tions of natural drought and water control . There was significant relationship between the grades of
drought tolerance of the two methods. However each method had advantages and disadvantages. The re-
sults of drought tolerance identification of seedlings of soybean varieties in 2001 ~2003 were analyzed com-
prehensively, it was found that 4 varieties ( Jindou 14, Hanzhongbayuehuang, Kefeng 1, Yuanheidou )
displayed strong drought tolerance steadily and 1 variety ( Ninghaiwanhuangdou ) showed high drought
sensitive steadily, these five varieties could be used as standard varieties in studies of drought tolerance of
seedlings in soybeans. The correlation analysis showed there was significant relationship between subordi-
native function value and relative root values such as relative length of roots, relative weight of dry roots,
relative surface area of roots and relative volume of roots, but there wasn't significant relationship between
subordinative function value and absolute root values such as full length of roots, full length of side roots,
number of side roots etc. It was demonstrated that it was unreliable to select absolute root values as
drought index, but it was reliable to use relative root values as drought index to identify drought tolerance
of seedlings in soybeans.

Key words Soybean; Seedling; Drought tolerance; Root trait; Identification



