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{6 R doRA S L) = T e X B G B O o (A1 D O 8 v N
ZFE(MDA) &1 fl Na™ /K™, ¥ n il & /2 (Pro)
Fd AL Y B (POD) I 4 > 44 w51 1 101 7K e A Ak
(TR SR . FE UL SR b, IR R ER W T OsDSR2
RNAT il 22 3 1 55 DK R 1) A 25 P R R 1 1 1F
7%, BAEE AR OsDSR2 il 323k J5 %f &
B SMIR B , B OsDSR2 2 51815 K 7
it ER ML R ik — B B OsDSR2 %5 ¥ K 5
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1.1 # 8

I I FH 0 K RS A R O B AR R R AR 11
(ZH1D 1 T2 £ OsDSR2 RNAi # 5 K 7K 6 1)
WA A B & (DR14 1 DR20), H,ZH11 K
X (CK) s OsDSR2 RNAi #5 52N K R A bR AE A
WEFEH K. Z A BHERIE OsDSR2 1) cDNA J¥
B Ko FLAR 5T 0 AR 57 S5 R 3, 38 3 51 OsDSR2
FER A RNAL B AR A BE(Z) 300 bp) o H 2 5]
TR L, R AR AT 8 A 3 19 388 4% 1 A6 7 1 4R
4, 9060 H A B R R B R L3RGk 1t AT T AR
TE ) PHVEAE AR, e AR B T IR R B F o W B
Ak F (DR14 Fl DR20)E M 5 SeWF5E 418 .

1.2 AE5F*

ZH11 F T 1/2 MS(Murashige and Sk-
oog) Ki 75 3k I K 2F B S UK ARG Fh 776 & A 1 &
Y 1/2 MS I A ik A ZF AR K 2N 3
F IR AT R R L Pk K B — O 4 R R
F U B R T AR G 5 R 3R R R R L
32 RA MR ZEAE T T E KR X
BT PN Bt 5 R sk 55 JH K 7 %) S A AR AR 4 il
10 L, B4 5 bR . S ORUIE 5 5 DR A bk A BT 2
FEARAR AR FPAE B0 % B 3 RE R L BEVLHES . 24
B3 4 AL HE A S RS A0 B ZH 11 A 3 Y
IKFE S BIREAL PR E 3 45, B M 0. 15 mol/L NaCl
VSR HEATER W AL B 21 d L oK IR, b,
BEML Bk 3 25 A % I NaCl (Normal) Bl IE % 4%
o PR R GRS GE T ARG T 5 | A Ok

1.3 HEBAFEITESH

K H] SPSS 19. 0 #4752 J5 22 43 T (one-
way ANOVA) , /N 3% 22 735 (LSD) {7 2 &
Fe#e . M OriginPro 2017 # AT 1EIA
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2.1 OsDSR2 RNAi H#EFEKBHEKERKS SR
BRERE

WE 1 fros, 5 0E 4L BT 5. OsDSR2
RNAT % 5 PR R 0 B 5 P 2R A ZH1L YA )
2 TP <<0.01) . £ Waa Ak B 5| B AR
IR 44 6k () AR B A A 98 D L FE IE R ST . OsD-
SR2 RNAi 3R HEfk (DR14 F1 DR20) 1) Bk il
BB E/NT ZHI1(P<<0.05) .,k 9. 67,0 &£k
38 5T . OsDSR2 RNAG %5 52 PR Bk 1Y B0 bk
FERC 4 5. 00 1 4. 33,10 ZH11 # B bR B8
9 3.00, OsDSR2 RN A %% 5 R A B i B kR A 5%
BEmET ZH11(P<<0.05), B Mria T OsD-
SR2 W3l 23k, o7 LA 2 0 ] BR i A R R AR
Sk $i2 v OGS 3 Joih 30 1 3 7 M
2.2 OsDSR2 RNAIi H#EFKBEKESENZ
M R EELE

WE 2 fi7R, IE# %4FF . OsDSR2 RNAI ¥
J PR R Mk 5 B A A ZHT Y A R ORE B e R S
BRI T 2 2 Rk, B S, OsDSR2
RNAI % B AR bR 5 8 A4 A ZH11 /9 B B SR
BN R TR e ER T NI S TR
35 25 SR s M TR AT L BRI b 3 G i
T PRI BR A 45 SR AR, SR A J5 ZH11 45
S2FN 0. 23, OsDSR2 RNAT 5 K& IR F bk ) 45 52
0. 27, OsDSR2 RNAT 5 5 K bk (14 45 52 %
BEET ZH11(P<<0.05), WA Mri T OsD-
SR2 WAl 235, o] LU 3 30 ] 25 52 5 1 ARk
& v X £ 3 A 3 IO
2.3 OsDSR2 RNAi HEFE/KFEEKR LK RE
5FHRE

WE 3 PR A0 T IE & A0 T £ b ii 4b 3
J& OsDSR2 RNAi # JeRFE MRS ZH11 /T ki i
A AR PR REAE R 30 Ab BT S B0 B 3
25 5P {RURG AR BR 9 TR B R T ZHLL 1Y
TRF R, IEW &M ZHIT /Y BBk R TN
38.06 g, OsDSR2 RNAI % 3t [H 1 # DR14 FI
DR20 (1) Bk R Bt 5 24. 42 g,24. 49 g, OsD-
SR2 RN A % 3 PR AR 1) B AR R T 1A K T
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Fig. 1 Panicle length and panicle per plant in OsDSR2 RNAIi transgenic rice plants under salt stress
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Fig.2 Total grains, filled grains per panicle and filled grain rate in

OsDSR2 RNAI transgenic rice plants under salt stress
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Fig. 3 Grain mass per plant and 1 000-grain mass in OsDSR2 RNAIi transgenic rice plants under salt stress
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2.4 OsDSR2 RNAi BEERFKBHEKIERZ
44K 48 K 1%

TEIEH R (R DL ZHLL i Tk 5 & 5
NSNS SR R QEEYE S kGBS R LY S A
JoTf 5 TE AR G PE 5 BRSO e
T B M 3 D A OGP (P <C0. 01) 5 FLBR b R i
55 1 R RORLE R R SR B ORGSR
S TE ARG s PR AL f A SR AR L 2 SR B R
FHOCPE, Hop 54550 R 82 | 3% A (P <
0.05) s 550K 5K 2 A, IR A0S
T SR B8 E A e

SIEH AT AL, Ha S (R 2),
ZHIT RERR A TR0 B 5 BRI L 4 B SR 2L 45 3
SRR BRI R B U SEE L TS AR AR AR
TEAH S L BR[5BT B D B IE A
M, 5 R R SR KL 2 SR B U S, P g
SR 2 U 56 (P <C0. 05) , FLRR B LS A
SRLECEE UM OGN H A Z T M 2
1775 25 5 A AR g B TE AR G 25 SR R
55 SO e (P<C0. 05) , g FESR B S K
(52 ISE A GASERNI PSS

Fx1 EEEHTZHN EHREIERZEREXNE

Table 1 Correlation of main agronomic traits in ZH11 plants under normal condition
PEAR (3N L EORL R Tl S L B 455 Bk A K bR B
Trait Panice Total grains Filled grains Filled Panicle Grain mass
rat length per panicle per panicle grains per plant per plant
BRI $L Total grains per panicle 0.42
AR SREL Filled grains per panicle 0. 69 0. 94
#E523% Filled grains rate 0.73 —0.32 0.01
FALPRFEEL Panicle per plant —0.84 —0.85 —0.97" —0.23
KL Grain mass per plant 0.39 —0.67 —0.39 0.92 0.17
FBLJF 4 1 000-grain mass 0.99" " 0.53 0.77 0. 64 —0.90 0. 28
* FRR P<C0.05 MRFERFE, x » R P<L0.01 BBEFEKFE, TR,
* Significant level of P<C0.05, * * Significant level of P<C0.01,the same below.
F2 HEMEF ZHI EkEERZ KRB XHE
Table 2 Correlation of main agronomic traits in ZH11 plants under salt stress
TS 3N gl R AR i i Sk E P Rk B RRL B
PEAR Pani Total ins Filled ins Filled ins Panicl Grai 5SS
Trail anice ota grglns 1le gr'alns 1led grains anicle rain mass
length per panicle per panicle rate per plant per plant
4} 4 BRI B Total grains per panicle 0. 86
52k L Filled grains per panicle —0.83 —0.43
252K Filled grains rate —0.98" —0.95 0.69
PARRFEEL Panicle per plant —0.06 —0.57 —0.50 0.28
BARRKE B Grain mas per plant 0.93 0.61 —0.98" —0.83 0.31
T-HiJfi & 1 000-grain mass —0.48 —0. 87 —0.08 0.67 0. 90 —0.13

TEIE W 4 F (3¢ 3), OsDSR2 RNAi ¥ %
PR ke 1 T 7 ot 5 g A BB g B S R 4L &5
ST R RO S E A G R
SRR Ry GRS N R 5 B G 1 o S 2
(P<C0.05) ; HUBRoRL T & 5 FEAC (45 90 5 IEAH ¢
P 5 AR EORL R T M, o S 85 SR R
FIEAHCHE (P <C0. 05) ; AR FEAL 5 BEAC | 45 50 %
SEOEAH G, i 5 4 50 40 R I 3 TE A OC T

(P<<0.01) ;45 R 5K SR 802 FAH X
PEL A 5 5 3 E A DM (P <<0. 05) ; 15 i
SRS A R RO AR B AR O b 5 5
T SR B S A S 3 DE A OGP (P <C0. 01) 5 B B
IRAESE: SN P

WAL B S (£ 4), OsDSR2 RNAi # 3
PRI Bk 1 T 5 5 g A EORE 8 o R S0 R 0, 45
S ALK R, PR R T B AR O B AROAH OGPk L B
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rh 5 g B R B S 3 R DG PE (P <<0. 05) .
BB i S A 4 S AR B R S L T AR
BLECAE N B OE A G . PR AR A S K g AR
S EP S C R SR R I H Y SR T

RO R R SCRL RS B B O e
55 B R OB B B R A S L HTE R R 2
MER SR A 4R SR 2R
A .

®3 EEHMT OsDSR2 RNAI BEEBEKEEKEIERZHRBAEXE

Table 3 Correlation of main agronomic traits in OsDSR2 RNAI transgenic rice plants under normal condition

Ptk K LR AR (B PR P LRV ¥ B RRL B i
Trait Panice Total grains Filled grains Filled grains Panicle Grain mass
< length per panicle per panicle rate per plant per plant
4 BRI B Total grains per panicle 0.12
F FH 52k L Filled grains rate per panicle 0. 44 0.91"
25 523K Filled grains rate 0.81" 0. 30 0. 66
AR FEEL Panicle per plant 0.71 0.33 0.65 0.90"
BARR KL B Grain mass per plant 0.61 —0.29 0.09 0.77" 0.58
TRLF & 1 000-grain mass 0. 66 0.62 0.84" 0.82* 0.85 0.28
F 4 hEMBJS OsDSR2 RNAI HEFKBEKIERZHERBEX Y
Table 4 Correlation of main agronomic traits in OsDSR2 RNAI transgenic rice plants after salt stress
TS (-3 i R R R SRR 45508 ok KR PR R B B
RN
Trait Panice Total grains Filled grains Filled grains Panicle Grain mass
rat length per panicle per panicle rate per plant per plant
43 4 BORI L Total grains per panicle —0.04
TF SR $L Filled grains rate per panicle —0.25 0. 25
%5528 Filled grains rate —0.17 —0. 65 0.57
PR FEEL Panicle per plant —0.21 0.68 0.27 —0. 35
FARRKL B Grain mass per plant —0.40 0.57 0.45 —0.13 0.37
TR T A 1 000-grain mass 0.49 —0.35 —0.78* —0.31 —0.07 —0.38

2.5 OsDSR2 RNAIi HERFKBEKITERZ
R ER S D

JORE ST USE TR QB W N SN
PRAEBEC iR B i . TR 5 7 MR T £
BT BT BN 7 AN FRAE AR s O R 2 AR
TEAR B B AF ) f2 L N e 5 A 4 BT R OE W A1
T - ER A WMEE T 2 R E SRR
61. 36 %6 , H A SIORLEL TR JUT e AF RRAE ] H AR
BARRER (RSO S T L B E S
Fh 100 %0 , FLRRAE [ s v 455 52 5 B b R BT B
BER g e A B0 g B SRR /N 5 AL L T IE R
AT S ER A A 5 — U 1Y AL 25 B
FUE 53328 75. 0804 , 1 3 S R4, 45 52 % TR0
JoT A ] 8 722 Oy B, SRR R L BBk BT R
R IE AR A R ) S A R, B Ay 1 a4

T 2 BRE 4 #8100 %, TR0 5T 5 1Y 47 AF 1) o5
WK LR GE R L ZHIL F RS —
oy B R L BARRORL BT R EURE B O
E RS ES TE S G TR SV i AT G N e o
T 53 v B BRLRORE BT 8 R TORL BT A 3 K g Ak
RS A B SR O]
x5 HET ZHI EHBERMERELSE
Table 5 Selected eigen value and cumulative frequency

in ZH11 plants under salt stress

4k R . Cumulative
Treatment Eigenvalue [
requency
1E % % Normal Al 4.295 0 61.36
A2 2.705 0 100. 00
0. 15 mol/L NaCl Al 4.504 7 75.08
A2 1.495 3 100. 00




. 882 odb &k ¥ 29 &
1.0 -
E# &4 1.0
o 081 Normal L 08 0.15 mol/GL
§ 0.6 - F, D 2 06
Qo
2L G 0.2 |
E=S 3 0 b R g 2 E A
3 Bo 0
& —-02p ¢ ME 02|
S R B
E =04 B g —04F .
A —0.6F &—06f
-0.8L —0.8L
_1 1 1 1 1 1 1 1 1 J 1 1 L 1 L 1 1 1 J

~1.0-08-0.6-04-02 0 0.2 0.4 0.6 0.8 1.0
FH1

Principal component 1

0
-1.0-0.8-06-04-02 0 0.2 04 0.6 0.8 1.0
F 51

Principal component 1

AR B A RLERR C B IORHG D, 5508 E AR BERGF. SOpRBL R 5 G, TR k5 T 1)

A. Panice length;B. Total grains per panicle;C. Filled grains rate;D. Filled grains per panicle; E. Panicle per plant;F. Grain mass per

plant;G. 1 000-grain mass; The same below

& 4

BT ZH1 ERER S D EHETE

Fig. 4 Load diagram of principal component analysis in ZH11 plants under salt stress
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Table 6 Selected eigenvalue and cumulative
frequency in OsDSR2 RNAI transgenic rice

plants under salt stress

b3 5 i AR T/ %
Treatment Eigenvalue qumulalwe
requency
1E % %% Normal Al 4.513 8 64. 48
A2 1.830 7 90. 64
0.15 mol/L Al 2.892 1 11,42
A2 2.160 5 84.31
1.0
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Load diagram of principal component analysis in OsDSR2 RNAitransgenic plants under salt stress
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SR A 2 R R A A R RREORE B TR TR
AR AR R IR AR A m R,k
75 AE AR K R i S R TR LR
SR B 3 A KT . AR ol R Os-
DSR2 RNAIi # 5L FAE MR 5 ZH11 2 W3 w5 i
KRG E AR MR AR A & B WA A B Os-
DSR2 RNA 5 55 FFE PR (9 5 bR B 50O 25 52 R 1
T ZHLL, ook i & il il w5 (8 T B A
R ZH11 A8 R 0 b 3 0 22 S, i 46 W 38 Ak 2R JS
OsDSR2 RNAIi %% 3 K # #k 1 ZH11 /) T kL 5
R R RORLE R SR B T S AR, U
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PR R L A5 2 3 R SRR BT A 1Y BRI R AR E UK
=g, DA 38 316 55 1 36 1938 B 1

KA 7 e P B R B 4 SR TR R e A
ARG B, A [ BIF 7 45 SR % B 4% IR 22 6] A )
M F, B sF N BT R B K 5 G B B AR
B IEA . m R E WA AR
i S SR D R TR i 2 (R Y R ARG, 2
[ AR g 2 B L TR R B BARR 7 R R R
A W 25 5% 5 Bk ™ SR DGR R T AR U 56
LXK 7 A F B R A S 1 4 T R
P IE R T . OsDSR2 RNAI 5 3 PRtk 14
TR 5 e 5 R R SRR B SR PR AR AR ) S
FEAR G, 25 505 5 ok BT & RR K (R] 2 5
FE M OG5 AR AR AR A S E A OO A
Tl S 0155 g R ] A 3 O A OGP L R
[SER LS o VA R RS Y E A A R T i |
Kbk, MXTT ZH11 A FT 5 22k, OsDSR2
RNAi 55 55 R bR () TR0 5 & 52 5 78 50 k7 4K, 45
SIS FURE AR 1) 2 [7) 5% ) i G 4 S R Al [R) A A7 3
FAURRFEAI L SR R R i AR (0 SR RS L {H Os-
DSR2 RNAi ¥ 3L A bR (19 45 52 R e 3 it J5 5
FURFERCR T Se . 28 UL ER A S, Os-
DSR2 Wy #0235, o] DL 3 5 i TR0 1 5 A
TR SR B 45 S R BRI OG R L D R g SR
B BURR BRI 5C R 5 DT 52 10 7K R 1) 7 2

2 T Z ) & — AL R G R K
G350 BT XI5 BRI AR 28 S 2 MR EA T 25
VAN 5500 © 8% 1z T AR Fh st 52 IR0 58 5
FPEEd  IF AT T — & R AR ARl

3 X KRS ZH11 F OsDSR2 RNAG 6 3 PR bk
FEAZHRAY B 4T K& B, A LT IE R A
PFF BRI ia AL BE L 55— 32 U0 B A R AR 1]
B KL B A A4 P TR R e A R AE ) R K
I OsDSR2 RNAI %% 3 P4 AE 55 — 3 W43 H
PRRL T B 9 R AIE 1) i de K, TR R 2, o
SRR T, BE RO T R g R S B 1
T G552 M TR & AS /N, T R W38 JE OsD-
SR2 (R4 335 40 ] T % J5 DRURE AR SRR R T
B REAR T OsDSR2 RNAI # 3 [F A bk (4 45
SR TR TR AR T ZH11 ARk, 785 —
BT A3 BT R 48 SRR RRAE 1] i e KL O E B
M A1 o Bt 5 45 S5 25 R g B SIORE B0/ L g A B R
B PR FREOR TR B R, BRI S Os-
DSR2 RNAi 5 R R A ZH11 1 45 52 5 3 %
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Main Agronomic Traits Analysis of OsDSR2 RNAi

Transgenic Rice under Salt Stress

CHU Lele, LUO Chengke,LU Xuping. LI Fanglan,.MA Tianli and LI Peifu

(Agricultural College of Ningxia University, Key Laboratory of Modern Molecular Breeding for
Dominant and Special Crops in Ningxia, Yinchuan 750021, China)

Abstract In order to explore the effect of OsDSRZ2 inhibition under salt stress on the main agronomic
traits and yield of rice, and clarify the mechanism of OsDSRZ2 involved in the regulation of rice salt
tolerance. In this experiment, Zhonghua 11(ZH11) in wild-type plants and OsDSR2 RNAI transgenic
rice was used as experimental material, Salt stress of 0. 15 mol/L was applied at young panicle differ-
entiation stage of rice, and the main agronomic traits including panicle length,total grains per panicle,
filled grains per panicle, filled grains rate, panicle per plant, grain mass per plant, 1 000-grain mass
were determined after the plants were fully grown, and the correlation and principal component analy-
sis were performed. The results showed that panicle per plant and filled grain rate per panicle of OsD-
SR2 RNAI transgenic rice were significantly higher than that of wild-type ZH11 after salt stress. Un-
der normal condition, the grain mass per plant of OsDSR2 RNAI transgenic rice was significantly low-
er than that of wild-type ZH11, its grain mass per plant decreased but it had no significant difference
after salt stress. Compared with the normal condition,the 1 000-grain mass had significantly negative
correlation with filled grains per panicle of OsDSR2 RNAI transgenic rice after salt stress, and grain
mass per plant had a negative correlation with panicle length,filled grains rate and 1 000-grain mass .
The grain mass per plant had positive correlation with total grains. The panicle per panicle had nega-
tive correlation with panicle length and filled grains rate per panicle. The filled grains rate per panicle
had negative correlation with panicle length and total grains per panicle. Among the first and second
principal components of OsDSR2 RNAI rice, the eigenvectors of panicle length and grain mass were
the greatest. In conclusion, the inhibition expression of OsDSRZ2 increased grain mass per plant and
impact of grain rate per panicle mainly by affecting the panicle per plant, filled grains rate and de-
crease of grain mass per plant, and by coordinating the relationships among the grain mass per plant,
panicle per plant, grain yield per panicle and 1 000-grain mass per panicle as well as the relationships
among filled grains,1 000-grain mass and panicle per plant.

Key words Salt stress; OsDSRZ2 ; Rice; Agronomic traits
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