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Abstract; Eight rice introgression lines carried DNA fragments from Alternanthera philoxeroides Griseb and two
CKs, including the receptor 6527 (CK,) and a rice cultivar of IAPAR-9 (CK,) with high drought tolerance were
used to analyze the physiological characterization of drought tolerance with a split plot design. Seven physiological
parameters, including the activity of superoxide dismutase, malondialdehyde content, conductivity, proline content,
and content of chlorophyll a,chlorophyll b and total chlorophyll were assayed with the stepwise lineal regression a-
nalysis and the principal component analysis. The results showed that the introgression line H8 possessed a stronger
overall drought-tolerant performance than CK, and CK,. Furthermore, the results also suggested that MDA, proline,
chlorophyll and conductivity could be used as informative indicators in the physical characterization of drought toler-
ance in rice research.
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Fig.1 SSR-based molecular proves of the introgressed DNA fragments of 10 introgression lines
D itk 0% F 5 R 2K 6527, HI -HI0:10 MR AR #F K5 :H1 - HI0 R R AR O EFEH AR DNA K B

D :the donor of Alternanthera philoxeroides R :ihe receptor of rice line 6527 ,H1 - H10: the 10 introgression lines, arrows:

the DNA segments of Alternanthera philoxeroides that introgressed into the introgression lines
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Table 1 Soil moisture of each experimental block for ILs and CKs at heading stage (%)

4 ¥ Material H1 H2 H3 H5

H7 H8 H9 CK, K,

A& 7Kt Moisture 5.37+£2.037.72+1.137.89+£3.438.65+0.288.04+0.717.94+1.387.71£2.097.72£1.325.80%2.72 7.80+1.44

ERTEHRL

F=0.962,P = 0.5005

TMEKBLUTHE + FRAEE R  Mean £5
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28 BREL B S LETHDNA FROKHEAZH A BIEH 317

®2 FEBEGREFBRUFENF(FHE)

Table 2 ANOVA (F value) of physiological indexand yield of ILs and CKs
BERKE =0 4 By W HER BEE MR HigEs MHEED EHKE rg
Soutce of variation df 3% 1L B SOD MDA Con Pro Chl a Chl b Chl Yield
X 4\ 2 0.19 0.46 0.717 0.28 2.12 6.05* 4.12° 0.15
HHE 9 4.07" 2.23" 3.85° 3.87" 3.65* 2.01 3.88" 8.20"
4t 75 1 126.67™ 26.48° 55.94* 109.78 ™ 4.49* 11.78* 9,66 49.37**
MH x4 9 1.68 0.86 2.35° 29.00° 0.89 1.45 1.21 0.58

TRARESHKELERRE, T RREIRKFLEREE, TH

* significant at 5% level, * significant at 1% level. The same as below

£3 BETERNE/ AHEMERREES

Table 3 Relative value of the single index and drought - resistant index
2R EeLy NoE B8R RER HGEa HEb fsUig 3 3 i I D2
Material % 1t B SOD MDA Con Pro Chl a Chl b Chl Yield
H1 0.64 1.51 1.47 3.04 0.79 0.59 0.74 0.70 1.17 0.79
H2 0.36 1.96 1.48 2.30 0.99 0.75 0.87 0.61 1.29 0.87
H3 0.39 1.16 1.37 3.49 0.78 0.77 0.78 0. 60 0.90 0.61
HS 0.18 1.13 1.85 2.29 0.94 0.91 0.93 0.67 1.21 0. 81
He6 0.25 1.57 1.65 4.17 0.96 0.84 0.90 0.84 1.86 1.25
H7 0.28 1.21 1.24 2.30 0.90 0.93 0.92 0.69 1.65 .11
H8 0.59 2.38 1.76 4,38 0.91 0.95 0.93 0.85 2.22 1.49
H9 0.76 1.41 1.13 4.00 0.94 0.97 0.96 0.63 1.35 0.91
CK, 0.31 1.93 1.34 2.78 0.82 0.84 0.83 0.55 1.00 0.67
CK, 0.58 1.25 1.63 4,61 0.98 0.68 0.83 0.71 1.48 1.00

Mat, B FRAEA DI N 148, M TR XA IS,
T 24 LB 79 ol 7 O %f BRI, 6527 #y DI {4 0. 67, %4
TREXAIBHE S-SR RNECAMEEL
6527 R A EmKIT £k, RE 6527 SEFMEKN
WREEZEAFEER, HETX 2 1 CK FFitEH
DIEZRRARZEMERBHEL—B(K3),
ME IR, &3 ARK DI 1 DI2 2k
#¥—2, WM A DI #1 DI2 7] & Bk & & R 948
R, WAETFELBRET . RAHHAZ
BomeR HEARTEEMSICGENERT ) K
REERYTHEAMADT ) THBEL, &%
ARG EMEL, TRIGEMMBEEARRKESR,

F4 BEBESRESRZANBXIK

B4R DI gy #r 46 R Bon BT RE RS I i B4R
F 6527, {H3iX 2 I~ CK ZE il & &4 BIss ERY
Tl EAR A (£ 3), H DIl f{E 1 DI2 HXF
B EN, EHTHEEIUREEM ERT S5
P B, M2 FEA 6527 (CK, ) KXt BikfT,

HESFERER, Pro.Chl a L& Chl 5 Dl
ZE B8 EH B FIEMXE, MDA Con LI R Chl b
5 DIl Z &R EMX BH MR B ZE, W SOD
W5 DI ZEEHARBHMEL, REClal
Chlb ZEMAAREE H5 Chl Z RNk 5 B F
BB EFEMRE, M Pro.Con DIl 5FEEZHE
DEIMBEEMERX(RL),

Table 4 Correlation analysis among 7 physiological parameters and yield

iR BEAY T 3 LB R k-1 Hit ¥ a piE b BrSR [
Index {L.%E SOD MDA Con Pro Chl a Chl b Chl Yield
N R MDA 0.01

H53% Con -0.35 0.18

i & ™ Pro 0.32 0.16 -0.11

4% a Chl a -0.31 0.07 0.32 0. 06

& &b Chlb -0.23 0.13 -0.09 0.42 0.28

BH&% Chl -0.30 0.12 0.08 0. 36 0.66" 0.89"

=t Yield -0.06 0.26 0.58* 0.66° 0.33 0.14 0.30

Dl -0.10 0.45 0.38 0.75" 0.50" 0.41 0.56" 0.89"
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ERAANERER B4 M ERS M TARE
4 %K 39.88% .21.06% ,16.45% #1 9.95% , H
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B 87.342% K {5 8o BIE T B A 27, 4 R
B9 MRTIRRFERR 4 MHFRHELR LGS
E:2

MERFIFIWETRLE 4 MHOESEE P
£S5 BEEHSMHBTIRERAGE

(£5),8—F M5 (PCo 1) DI1(49% ) .Cht 5=
B (3K 41% ) (4E1E 0 BEEK, B K & F W5
BENHEEREFESFER T, BEZFE MR (PCo
2) %1 SOD(60% ) 55 Pro(50% ) ¥ 1iF. ) & {8 W 4 %4 8¢
B ANSHMANERELABERTE X,
HE=F 4 (PCo3)H Con(61% )Rk, 5FEAEN
X EMERS(PCo 4) H MOA(91% ) W FF1E 1)
BEMTHA, RERTEL™ . BiE PCo3
M PCod4 EHAMENREEERF,

Table 5 Eigenvalue of principal components ( PCos) and contribution

ERS Bay H_oE aR% | WHEM MER.  HREXDb  BogER i 3 - RERFE (%)
PCo ¥ L. B8 SOD MDA Con Pro Chl a Chl b Chl Yield Contribution
PCo 1 -0.12 0.20 0.21 0.34 0.33 0.33 0.41 0.41 0.49 41. 16
PCo 2 0.60 0.17 -0.21 0. 50 -0.36 -0.15 -0.26 0.24  0.19 19.05
PCo 3 -0.13 0.18 0.61  -0.19 0.02 -0.52 -0.38 0.3  0.12 17.85
PCo 4 -0.09 0.91  -0.08 -0.20 -0.18 0.15 0.01 -0.24  0.00 9.85
R HRE(%) 87.90

Accumulated contribution

RESZZROBRERE (R5) REETE
PREME(RS) RUE—-R AR ERAH 4
MEEERE, U A EM T EH KR R RE
p(x) FEEIRNE v, SZ&5IFHHE D, MANE

VP(X6), X TR—LZAIFHRM S, RIEEMHFHR
& oA B B K/ AT X i B AR AT 4, W 4R R PF
HrE AT S RS (5] A 2R 6] B i A SR o R T P AR B
GAFMENKEZIARMEEE[ETHR

£6 ESARGAERE.RREAY NE.KAFNENRME

Table 6 The value of comprehensive index, u(x;) ,indexweight,comprehensive evaluation and prediction of each introgres-

sion line,

#1 %} Material CI(1) CI(2) CI(3) Cl(4) a(l) u(2) u(3) u(4) b VP
H1 -2.48 1.52 1.58 -0.13 0.00 0.96 1.00 0.38 0.45 0.42
H2 -0.51 -1.44 0.52 1.16 0.32 0.30 0.75 0.81 0.46 0.44
H3 -2.70 1.16 -0.46 -0.51 -0.04 0.88 0.53 0.25 0.31 0.29
H5 0.28 -2.78 0.44 -0.63 0.45 0.00 0.74 0.21 0.38 0.36
H6 231 -0.20 0.93 -0.60 0.78 . 0.58 0.85 0.22 0.69 0.69
H7 0.97 -0.13 ~1.59 -0.70 0.56 0.59 0.27 0.19 0.47 0.44
H8 3.67 1.69 0.69 .15 1.00 1.00 0.79 0.80 0.94 0.91
H9 0.39 0.58 -2.74 -0.21 0.47 0.75 0.00 0.35 0.42 0.40
CK, -1.82  -0.61 -0.50 1.74 0.11 0.49 0.52 1.00 0.37 0.37
CK, -0.13 0.20 1.12 -1.27 0.33  0.67 0.89 0.00 0.51 0.48
BE s, - - - - 0.47 0.22 0.20 0.11 - -

ATEEWM M & R S4, LD E.Dl
HETRAME(HE R #7XF Y% (UPG-
MA)RER(E 2), BRER IR, D ERRMEA
HENTFARK 2 AMBRMU S I LK, BLE
{145 H8 1 H6,%8 2 X @ % H1 H2 .H7 H9 MIEH
B FE. 55 3 K435 H3 HS f1 6527 (B 2 -A), M

DI {E RARAE R BERT 43 0 3 2, % 1 RV HS,
552 K% H6 H7T FIE A RERS, 5 3 BT HIL,
H5 H2 H9 H3 LI % 6527 (& 2 - B), DA™ &4t
EARESITRARE 2N CK AKEHEM SR 3
%,% 1 X403E H8 0 H6, % 2 X% HI H7 H5
MBS, %8 3 20 H2 H3 H9 #1 6527 (& 2 -
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| [ H5 Hé
6527 it H7
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T FH— 1 i

HBIENERER F2RATERER, 53
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it 5 B4 B4 BL A B AT B 9 AR ZE R R 2 K R
HIRREERBEAME, T o E R R AR, b TF
MIRERARR , ARXLRUNEE-EER (B 2),

H1
H7
I Eﬂ_‘,_
H5
H2
H3
' [“@j*
65271
j
(I

g b

0.00 0.08 0.16 0.24 0.31 0.39

0.00 0.18 0.36 0.54 0.72 0.90

0.00 0.04 0.08 0.12 0.16 0.20

ADIDAFREEFHUPGMARS B:LIDUAFRHERTUPGMAR % C:LU = BARHE bR UPGMA R
A:UPGMA clusters based on D B:UPGMA clusters based on DI C:UPGMA clusters based on the relative
performance of yield

2 ABSAREMNRIMNRLE

Fig.2 Dendrogram of 8 ILs and 2 CKs based on the parameters of comprehensive

evaluation (D) and drought tolerance index1 ( DI1)
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xR 5 Fh 35 B R R R R A4 DNA &
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