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Effect of Water Conservation Technique on Seeds
Germination,Seedling Growrh and Physiological
Characteristics of Platycodon grandiflorum

LI Keni, WANG Kangcai* ,NIU Linghui, LING Feng, LIANG Yongfu

(Institute of Chinese Medicinal Materials, Nanjing Agricultural University,Nanjing 210095, China)

Abstract: An experiment with complete the full Platycodon grandi florum seeds as the material, water con-
trol in sand culture method is adopted to improve the potted experiment,in the grains of sand(500 g/pot)
are mixed with gradient process of super absorbent polymers (SAP), super absorbent polymers and Na
bentonite (SAP+Na), super absorbent polymers and Ca bentonite (SAP+ Ca).a total of three kinds of
water conservation technique. This paper studied the effects of 3 water conservation techniques and differ-
ent concentrations on the germination of seed and the seedling drought resistance of P. grandiflorum by
planting in sands. The results showed that the 1g SAP,(1+9)—(1.5+2) g SAP+Na and(1+9) g SAP+
Ca was beneficial to seed germination rate,root growth rate and increased leaf relative water content of P.
grandi florum ,enhanced the activities of SOD and CAT, the contents of proline,soluble polysaccharide and

soluble protein,effectively reduced the damage of heat stress on cell membrane. At the same time, the con-
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tents of chlorophyll and carotenoid, the efficiency of leaf photosynthesis were increased,the ASA and GSH
contents were also increased, and thus effectively resisted the oxidative stress caused by drought stress.
However,with the increasing concentration of spraying, P. grandi florum decreased the ability to resist
drought stress. In conclusion,mix a certain concentration of SAP,SAP+ Na and SAP+ Ca can effectively
provide good environment for seed germination, alleviate the harm for P. grandiflorum seedling by
drought stress. Mixed super absorbent polymers and Na(Ca) bentonite is more efficient than simply mixed
super absorbent polymers.

Key words: Platycodon grandi florum ;super absorbent polymers;bentonite; water conservation technique;

seed germination;drought resistance

F5 #5 [ Platycodon grandiflorum (Jacp.) A.
DC 10 K5 BERI RS 4w 22 48 A4 BEAAE W), B2 — Fh ¢
VA SO —Fh 2 LB VBRI & TR Y, IR A
25, R RS R AR L R TT & L E
it = HE MR O ) DAk AR AR AR P L R AT el
, H AR LN 5L 0 AR B 1L T 90 5
BT RBR . KRR T A/ R ZE R B i R
TR E AR R R 2y AR A A A — AR AE
Fiv UG A A2 (g [ Rk A 2R A E R
2l THEEZRCGEE R TR R BT 2,
B R T4 F TSR M BB 2 h Ll R
BB B S B TR T R a0 A
FIE H T R A T R W 5 [N AR R B DR 4
CIRGEIEEY I s P =S 3 RN A S A E R
g 3 FEUNE A S R TSR E RS
Jot» R B AR R Fh K o0 2 ) 2 A R AR R T Y
BHRZ—. Wik, 325 HIERZ W RKRE T . iz
R T A I 0 T AR I A 4 B Y
PUFE RS AR AR 7= B B

VT AR, & T AE W10 5 1 AT 0 BOR B A2 3
A5 H AR DR KGR AN T 1 2 ) K SRl 4 ) O S
T BT B A A s P AERE R AR KRR L 3
R K PR K R ORIE S5 5 TN A B I BESE .
PRIK TS —Ff W K PEAR 5 18 B o TR AW 24
H A7 9 22 S 1) P 5 8 K PR AR Jig CSATP) il B2 14 15
FRAY S B EE PR K TR B A HE ALY 1 W K
BERRE KR R 2 A
RERREL  EER R FE A W ECIRA N
i+ 7E B R Sy I AR . R R A R
FRBIF 9T T AR P A A BT R T R M i
S S D L T TR AR B 4y T TR F 5
Ao A ARG PR OK R It A 2 AT A A AR R AR
K HRAE FIE SR EA RN T WA
TG K IR RS R e Rl IR K B R R T b
{18 - G URF A RS AR L R BN 0 ik A R R

FLXH 4 A R R B R . I AR S G 5E
Tk 5 YRR i AN [ 5T o R R A R K R (SAP) 7R £
JKFHR N Na 3 0 + (SAP+Na) 5 Ca % 1
+ (SAP+Ca) , MR 45 5% A B 7 78 K W A= 7= 8 & 3 A%
F 8 21 1 S B ) B, IF 5T 3 b AS [ 4 7K Ak B0 5
JUp 38 25 T AS AR 0T L2 i PR S O A
AR 10 Al A 2 4 O K 4

L APRAS %

1.1 SRIEH#

P b BE Sy i A R B A RS A [ Platycodon
grandi florum (Jacp. )A. DC /) Ff ¥, B A #
P E R AN ST B IR X 0 T BB o A
SRR B . T 2014 4F 10 H B 1 1 SR B8 75 I 3%
W, FPRAK TN IE B & B PR K R (SAP) | I U7 iR
KL ) TR AT B 2S5 0 B 2 10 - 0 4 O 1 i
+ H I T = KRR R
1.2 ERIE&it

ASLEGF 201548 3 23 HE 5 J] 30 HIER
SAOE K 2w M P AT R R RS
i 2 A S 5, T AT A R B SR A S Al
] 356 18 F B 28 — B0, K/INHR T 10 3 17 G A5
T AT 3 H 23 HOBRIKED F 4 H 14 H (Y
it S gD AP T 15 em X 12 em 3 75 Akl b
P 3 PP, BEE 3 A HE, (D RKFIAL B (SAP) .
PE0.3.0.5.1.1.5.2 g 4t 5 EAEE K, 40 5 FE R
k1 SAP,.; .SAP, s .SAP, , .SAP, ; .SAP, ,; (2) {7k
FIN Na g £ 8 A 4L BE(SAP+Na) . % 0. 3+3
g.0.5+6g.1.0+9 g.1.5+12 g.2.0+15 g 5 4
6 BE K L 43 2Rl SAP, ; +Na, \SAP, ; +Na, .
SAP, ,+ Na, . SAP, ; + Na,, . SAP,, + Nay; ; (3) ff
KGN Ca B fZiE 1R & 43 (SAP+Ca) - 1 0. 3+
3g.0.5+6 g,1.0+9 g.1.5+12 g.2. 0+15 g3 5
AN BE KP4 Bl R Ol SAP, s + Cay . SAP, s +
Cas .SAP, , +Ca, .SAP, ; +Ca;, .SAP, , +Cay; ., [d]



2282 odr oY % R 35 &

B S35 15 B PR AL AN TS AT o] Ak 3550 9 % B CK R
CK,.CK, Kb 2 #4758 . CK, JHFRE % IE
WANFEAK Sy . BATRAAA 17 A, FA AL 4
Fh. TR PR 500 g MRPRL (R GHE T I RO AR
R BEFRHET 43 BT bR A5 b B AR K SR R 1
R B 1 & o o R I R B R s L B
TS B AR 200 KL, FEFPURFE 1~2 cm, BEE & 1Y 75
7K 350 mL (iR 4f FH [] e K Ff K &80 FR 8 5 & 706
MR FRAE T (GXZ & e B IR KR SR 46 . T IR Y
BT LIEC IR 3 600 Ix IR 25 C &4 T I
R,

WY A g AL 3 H 30 H AP F il AR . 240
I 5 d KRR FEGHIRER T CK, FIFRE % EH £h
FEIKATAN A AR B 3 Rh 2 H DK G R fb 58K
O3 s BIHT T SR SR AL B SR WA Rl 3 d T AR T
WK T 4 A 22 HISHHE I EBR 25
ARG WK, T 4 A 23 HIF W47 5 b
HOWEER T CK, PR E 2% 458 K 73 4 Hor
WEFRBIR K AR R AL B 10 d(5 A 3 HOZJE
T3 BORE I 2 AH SCH8 5
1.3 WEHERREFE
1.3.1 MFEAFRRMFEN T3 H30HHAL
TFIRES G 5 d R FRZFEI B REFE DD K
FRCO LI RE A R AKXWT .

REFH VO =P RICE H & ZFFp 1 S5/ K
Tt F i 0 X 100 %4

RHEHRCY) =n/NX100%
Kr.n Rk ZFAIN T IE R AR -8 N Rt
P S

REFFE(Gi) = > (Gt/Dt)
K, Gr e ¢ d R+ & 248 De Sy X R A5
REFREL
1.3.2 HERKMHFHEXNEKE  LHn 4
A A5 R T Id F H - AR R RGN ZE &)y B AR A A 25
KOIFHREPE R E, B ER 10 ), R,
BB s A JETT It o, Se il s -y e (FW) L 4K
JER BT 4 COE A R R IREE h oK 6 hJE il
FEMUAE CTW) , R 7' T 60 ‘CHLAE P 48 h J5
W 5E T8 (DW) L e g LT A K438 0k A+

X & K # (RWC) .
RWC(%)=(FW—DW)/(TW—DW) X100 %

1.3.3 S£1E4{kigts  BUmt 54 B2 4w o st
FrisE M A PR bR . AT IEE E R & 20 E R
Bradford # Dy #y = #% G-250 Yefa ik 78 i (MDA)

i E R AR B P R (TBAD B il & iR 7 &
DN 7 SR FH B = T2 5 ] i 1 20 0 5 >R O LE £
P E . A W R B (SOD) Al AR Ak A g
(CAT) % VI 5E 43 51 % F 0K pd e (NBT) 35 F i
e TR A S s PO LR CASAD & 1E U 7 % JH 2, 6-
T T U E 5 R R H S R A I E R Y H AR
o VL EARFRIR £ B WS k. B
AU e H IR CGSHD % 5 I %€ R 5, 5- fi — fil§ A&
PR (DTNB) L. St B R GERA 95% &
WM S TR AT N . B R AR T 3 K.
L4 FitaoHw

B R 58 R BEAL B, BT A e b 3 A= K
A FREE AR R A SPSS(19. 0) #E4T B K K )7 2243
B o 0 4 30 22 [] A B[] — Ak 3L Fof ] 25 4k 1) 22 5 7
Z 8% LSD(Least significant difference) 43
Bro BrA B 2R Excel 2003 i £ .

2 AR5

2.1 RAERKAAXNFREHETHEMFHELS
0 F i 1R

R IIE W R EERE I AR bR R AR
P & ZF 88 STVl . R 2F 2R R A 1 B
ARG K F R R UL A LB K. K EFHE 5L
LA MR FAETE I AR bR, R 1 R,
TR Wi | CK, RS BR 7 R 2 R R K
ZEFE B X T 1E # Pk X B CK, ¥ B E . [A
W FEEL 4l SAP Kb PR, K5 AR Rl 7 19 Kk F A A
SAP i FF e BE (9 v 1 2 kN, HOK 2 8 E KT
CK,; 5 gl SAP LbFEAH L 1Rt Na JE 5% 18 + Ak 2
Tl 2F S A [l B B 48 i o (H A SAP, ; +Na,
SAP; , +Na, 4b 3 ik 5| 8 % KV, W& 40 5 e CK,
BB 30. T30 M 49, 07 %0 s IR it Ca %18 + 4b
PR ZES A 38 e B Al SAP Ab BEAS R F2 B B v L ELBR
SAP,.; +Ca; HM IR 3 B E K, Hf SAP, 5 +Ca;
Fl SAP, , + Ca, b PRI & ZE L CKy 43 51 8 35 42
B 35. 75 %0 il 36. 43 %,

Hk %5 AR SAP, SAP+ Na il SAP+ Ca
PRoKAL B S, T 5 W ae F B RS BE R R R 1L
CK, AS[A] A2 B 42 5, HLBR SAP, , 4h ¥y 3k 5 18 2 K
-, Horp, gl SAP AbHE ZF R R R T R e T
G BRI, IE LD SAP,  fll SAP,, I FH &
Ho CK, 23 5 58 #4288 7 77. 29 % F1 79. 81 % 5 1R I
Na JEfZ i + A1 Ca FEIZE LA PR F R KL W 3FE
AR B4l SAP 4 #E, IF H 5 SAP,, fil SAP, ;



113 ZERTUR L 45 PROK BRI 5230 T A B 5 1 e B 4l W A A AR SR AR AT 19 52 2283

AR 1 A0 B34 W 3 485 . SAPy, + Nag Fll SAP, 5+
Nap, 73 b CK, W E4 5 T 99, 97% 1 91. 58 %,
SAP, , +Ca, Fl SAP, ; + Cay, W43 5] 1 CK, %
#5196, 62001 88.00% . J3Ab . 5 PROKAL 3K 2 4
RS K FFMEL B SAP,, AM B E & T
CK,, Hrp, ai SAP Ab ¥ & 2F 35 # L SAP, 5 fix
L TR SAP AR, I CK, B ER S T
89. 45 % ;R Jiti Na FLJZ1E - Ca g i + 4k B &
ZEARECR 2 S T A N B Al SAP 4B, I 43 i LA
SAP, ; +Nay, fil SAP,, +Ca, fx 5. H B & 5 T H
RBYIRNE Na 52F1 Ca B2 - 40 1, 9 5 & 25 45 5K
3 CK, B4R 94, 24 %0 F0 114, 24 %,
£1 TEARKALEMFEDET
REAET T A B

Table 1 Effects of water conservation techniques on

seed germination of P. grandi florum

under drought stress(n=4)

W Gt Gomein RFEE
vigor/ % percentage/ %
SAP,. 3 26.33%1.04de 38,502, 291 28.37%1.77h
SAPy. 5 19.520. 50hjj 62.83+2.25¢ 61.59%0.71b
SAP;. o 21.8340. 29gh 70.33+3.01b 52.30+1.21d
SAP; 5 16. 50+ 1. 50kl 71.3342.08b 52.24+3.64d
SAP;. o 15.1741. 761 61.50=1. 32¢ 43.28+0. 54e

SAP,, 3+ Najs 30.50£1. 32be 53.83£2.57d 42.59E1. 168ef
SAPy, 5+ Nag 21.50£1. 80ghi 68.67+2.52b 54.91£1.749¢d
SAP; o +Nag 34.67+1.53a 79.33%=1.53a 56.61+3. 146¢
SAP; 5+ Najs 18.83%1. 61ijk 76.00%£2.00a 63. 154, 641b
SAP; o+ Nays 17.5040. 87jkl 59.6712. 08¢ 45.21£0.90e
SAPy 5 +Ca; 28.17+£2.02cd 45.6712.52¢ 39.27+1.96f
SAPy, 5 +Cag 31.67+2.47b 63.50£2.50c 51.39£0.71d
SAP, o +Cay 31.83£1.04b 78.00%1.00a 69.65E1.70a
SAP, 5 +Cais 24.67£2.08ef 71.50£2.29b 61.12+0. 36b

SAPy. ¢ +Cays 20.33+2.52hi 62.33%2.25¢ 51.87+3.50d
CK, 23.3340. 76fg 37.67x2.08f 32.51%1.07g
CK3 27.50x1.32d 49.00%1. 50e 39.42£0. 651

11 : SAPSAP+Na ,SAP+Ca 43l #/5 BROK ) IR K H 55 Na 65308 + 18
HPRAK N Ca S 108 IR M A0 38, T A 807 O 45 b 3300 i P A9 5 0
CKy CK 37 273 A 8 FITAE: Ao 358 590 £ 5410 T R0 10 6 5k ok IR 5 [ 91 4
J AT B A B ) 22 53K ) 5 %0 BEACE . R

Note: SAP,SAP+Na and SAP+ Ca represent treatments with super ab-
sorbent polymers, super absorbent polymers and Na bentonite, super absorbent
polymers and Ca bentonite; The numbers in the lower corner represent the a-
mount (gram) applied for each water conservation technique; CK; represent
did not use any water conservation technique by drought stress; CK, represent
normal watering control. Values followed by different letters within the same
column mean significant difference between the treatments at the 5% level. The

same as below.
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Table 2 Effects of water conservation technique on seeding growth of P. grandi florum under drought stress (n=20)

. S L A e B
Trgt{%em Roo)tﬁltqnglh Shoojxlitnglh ROT)Et/JET:}{O%t{?ate D+I}4leﬂ:lzil:li/feﬂni
/mm /mm water content/ %
SAP, 3 19.67+0. 301 12.014+0. 22cd 1.4740. 25gh 67.0241. 92ef
SAPg 5 21.0240.03e 12.46+1. 69¢c 1.7140. 24fg 65.08+0. 64fg
SAP, 25.9840.05¢ 8.74%+0.93gh 3.00+0.31b 74,4442, 14d
SAP, ;5 15.84=40. 15hi 11.21%1. 05cde 1.4640.07gh 78. 85+ 1. 24c
SAP; 10.9240.43j 15.10£0. 96b 0.73%£0.07j 60.56+2.59h
SAPy, 5 +Naj 20.5240. 46ef 7.69-£0. 13hi 2.6720.07bc 63.6840. 86gh
SAPy. 5 + Nag 22.6040.43d 8.85+0.91gh 2.5840. 31cd 74.4840.89d
SAP; o+ Nag 30.2140.77a 7.86+0.59hi 3.86+0. 24a 84.88+1.94ab
SAP; 5+ Naj: 18.61+0. 15¢g 7.02+0. 88i 2.68+0. 34bc 86.56740. 88a
SAP;. o+ Nays 20.7940.50e 7.55%+0.98hi 2.7840. 35bc 68.43+3.50e
SAPy 3 +Cay 16.6140. 81h 9.59+0. 35fg 1.7340. 12fg 64,8242, 46fg
SAPy. 5 +Cas 20.774+0. 87e 10. 86 +0. 40def 1.9440. 02ef 68.33=+1. 85¢
SAP;. , +Cag 25.1940. 21c 11. 24+0. 80cde 2.25740.17de 77.584+1. 16¢
SAP, 5 +Cays 27.6041.27b 10. 69+0. 34def 2.54=+0. 06cd 79.3340.41c¢
SAP; o+ Cais 21.3340.06e 18.49+0. 46a 1.1540. 03hi 62.56+2.43gh
CK, 10. 76 +0. 43j 10. 3140, 27ef 1. 0440. 06ij 63.83+1. 22fg
CK; 14.96+0. 621 12.01+0. 67cd 1.2140. 06hi 83.02+1.11b
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TR Ca JENZWE + W) L SAP, + Ca, Ab 315505 £ 47
MR B A L SR H CK B BRAIR T 45.43% . DA
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g Na B2 Lo 1 g SRR S 9 g Ca R 1
TR it Ak B A ROR B W35 DG IR A4 R 358 A R A

AR
2.3.2 BERATHREE MNE3 WH.CK,

LTI R AU R AR L AT R R A AT IE R A
AT IE F ek CK. Zb PR 2R T , 4 1) 3 8
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H & it A6 R i Na 5 12 0 + 40 34 v 2 B AR, 49 501 L
CK, & & W /> 228. 96%.161. 66% 1 97. 92%; i
SAP; o +Cay AL 31 U7 25 Il 202 7T V4 14 0 R AT 3
EESEAAIRME Ca FERZ I + 4 #2515, 5 51
. CK, 238 /0 7 197.20% .104. 70 % F187. 01 %,
DL B2 R E B 3 2R PRK AL BT A o b
RS AR LI I (998 38 T 1 4 T DI DR IE i 2 21
KA B 1 5 240 P g A% DA B 4 L B Ok A

LA, Hb Ll 1.5 g k55 12 g Na %
I T8 E 1 g fRAKHRIS 9 g Ca HE 7 1 1 it b 2
IO € ST HTRTE SR ok Rack. L AW | BT Bl N S o
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2.3.3 mEMKEEE BEAYELE(SOD)
AL AR (CAT) YR N 2 Fh 20 bi A ik
fit o Xof a0 T PR AR PR B L IR e o AR A A AR
FH o 54 ol 2 D4R 28 A 40 200 I ) g 5 S 0 T AU T
B Blifl SODLCAT S48 L. sk 4 iR, T
Shia B AR T AR i SOD 5 CAT By 4
B CKy A2 5l b CK, B 3 I T34, 66 %
M 58. 740, FET T Wraa S 4T L TR R R R EE 1
SAP.SAP+Na il SAP+Ca J5 , B SAP, ; + Ca; #p
VIR A% A W] F4 B2 b 4 & A B i SOD Al CAT 1y
TEE TS T Y Na 3% Ca 320 + 5 SAP R i
DU b B R 7K 9] A B A%CR 5 SAP L Ak 3 7E F
Jiti AR 7K 500 Ak B H i R B o 3L 3L SOD 5
CAT {643 Ee CK, #8017 35. 9126 A1 83. 07 %5
SAP, , + Na, F1 SAP, + Ca, &b 34 5 4 Na % Fl
Ca HE 7 T8 i 2k 21 20CR B4y H: SOD #1 CAT
NG PE X IR B 1 B KAE . SAP,, + Nay 40 2153 51 1
CK, &1 hn 65. 88% il 118. 10% , SAP, + Ca, 4b
RO 435 e CK, S 48 57. 66 %6 F1100. 88 % . LA
- 235 10 B VR it 3 R R ) 3 R K Ak B ) R 1 A

R3 FARAARKLGENFEPETHEEHEHFAR_ESEBNESRURSEATYRSENZ T

Table 3 Effects of water conservation technique on MDA content, relative conductivity and osmotic

adjustment substance content in leaves of P. grandi florum under drought stress (n=3)

fb3m [ A HL il 2 R EREEL ‘ﬂfﬁ‘ﬁiiﬁlﬂ_
Treatment Me}londlaldehyde Rclqn_vc ’ Proline Solubl_c ’ Soluble protein
/(pge gD conductivity/ % /(pgeg b polysaccharide/ % /(mg+g 1)
SAP. ;5 1.44740.013cd 67.423+2.574ab 2.94640. 153ef 7.041x0. 853a 4.676+0. 357hc
SAP 5 1.566£0.092¢ 58.4041.753cd 4.09740.014cd 3.93940.673cde 3.786£0.154de
SAP; 1.17940. 090e 51.3640. 656f 1.58140. 158h 3.36340. 761def 3.098+0. 165efg
SAP, 5 1. 35640, 088d 66.42+1.919ab 2.83840. 548ef 3.41440. 472def 3.69310.121de
SAP;. 1.858+0.071b 68.7641.333a 3.96640. 418cd 5.997+0.577b 4,85440. 133abc
SAPy, 3 +Nay 1.322+0. 049de 59.3340.819¢ 5.06040. 559b 6.93010.475a 5.23540.017ab
SAP 5 +Nag 0.996+0.095f 47.63+1.008g 3.672+0. 849de 3.45140. 131def 3.38340. 132efg
SAP;. o+ Nag 1.55440, 106¢ 52,6640, 834f 1.748+0. 117gh 3.024+0, 264ef 2.743+0.236g
SAP; 5 +Nay, 1.923£0.061b 56.20+1.679de 1.488+0. 145h 2.530£0. 100f 4.326+0.112cd
SAP; o +Nays 2.15440.102a 64.3742.759h 2.42840. 428fgh 7.196=0.212a 5.357%0.989ab
SAP;. 5 +Ca; 2.09440.106a 66.45+1. 316ab 2.629+0. 253fg 3.19440. 200def 1.96110. 141abc
SAP, 5 +Cag 1.55940.091c 59.3740.401c 2.20140. 888fgh 4.397+0.186¢ 3.58540.973ef
SAP;. o+ Cay 0.79540.185g 43.2940.717h 1.647+£0. 378gh 3.234%0. 118def 2.903%0. 120fg
SAP, 5 +Cai 1.183£0. 126e 53.7240. 786ef 4.07640.249¢cd 3.54310. 604cde 3.76210.195de
SAP;. o+ Cai; 1.760+0.037b 68.9441.092a 6.15240.875a 6.910+0.943a 4,776 40, 233abc
CK, 1.780=£0. 064b 69.2740.910a 4,89540. 853bc 6.620+0.237ab 5.42940.149a
CK, 1.45240.091cd 51. 4540, 820f 2.02240. 665fgh 4,01540.161cd 3.62340, 488def
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IEH Bk CK, #A i A%, CKy 43 5 1 CK, 3%
AR T 159. 76 % H1 23. 96 %, 78 1R 6 A~ [6) ¥k J¥ 1%
SAP.SAP+ Na fil SAP+ Ca 5. % At B ASA #i
GSH & &A%t T CKy ¥ Fr It H—E W E
PRAK I Na [ 4 1R it B2 b it AR 7K 700 4%
S, Fov, B A O K R AL B DL SAP o 8RB
B3 B ASA R GSH & &4 3 ke CK, &
FEHNT 136, 17% 1 27. 79% 5 IR i Na %EJg i 4
A LA SAP, ,+Na, Il SAP, .+ Nag 2R &,
SAP, , +Na, kbBEAY AsA By & 5 1 CK, i 35 1
T 153.38%,SAP, ; + Na; Ab¥f GSH & Lt
CK, ZEWAT 31.53% ;3R M Ca M i £ 4b 1)
PL SAP, , + Cay fil SAP, 5 + Cay, &b B 5t 0y BH
i ,SAP, ,+Ca, £bFEH) AsA S IL CK, B85
x4

149. 32% . 1 SAP,; + Cap, AP GSH & & It
CK, BEHAT 29.77% ., DL 455Ul . IR it &
B BE 3 A PR 7K A 5 BE 3 T SR p e R A
R B R PR i A R R B TR
HE IR L g RAKFIE 9 g Na i £ai & 1 g
PRIKFNE 9 g Ca JE R A TH it ) 25 R B 4
2.4 AEARKAXNEEHEHRAXERESE
s

W5 FiR, 5IE# Pk CK, b H i, 5
Jipia b 3 CK, R RE L) M it 4 R (ChD F 2R i 2
N2 A R R 77. 05 % Fl 50. 64 % 3 AS R ik
[ SAP,SAP+Na fil SAP- Ca &b B %5 45 # 0 %
HER G EYA BFEF ;M R Chla/Chl b {54
SRR TC B AR A b, Bt ) SAP S
T LBk SAP, s fil SAP, kb FEAM AR B 25 $ 5 4 1
oot & L I UL SAP, b B 4 3 R
B CK, BN T 68. 49% . 1M LA SAP, ; 4k B
MRS N ZE . b CK, B8 T 50. 65% ;76
BRARFI R INA Na LR + )5 A G AR &
R SAP, s +Ca;s SN LL Bl SAP Kb AT AN [ R
ARG G i % 3R i SR R 9 SAP,  + Nay, AR 3 L
CK, &M T 86.56%, K MR T RE&H &M
SAP, ,+Na, £L B CK, B im0 7 88.31% ; {4
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Table 4 Effects of water conservation technique on SOD,CAT activities and ASA,

GSH contents in leaves of P. grandi florum under drought stress (n=23)

s SOD (ﬂ]‘ﬁ ‘CAT {ﬁfi ASA & a: V‘GSH o
Treatment S()Dﬁacll\/ll‘yi (//\Tiacllvn‘y - ASA content GSH content
/(Uesg ! emin 1) /(mg+g ! +min 1) /(pmol « g~ 1) /(pmol « g~ 1)
SAP, 5 134.34048. 606h 41.760+1.070i 1.7714+0. 105h 1.44540. 046def
SAPy 5 180. 199414, 645de 52.949+2. 716{g 2.06640.056fg 1.506+0. 013bcde
SAP; 186. 388410. 249cd 65.157+1. 024c¢ 2.44240.071bc 1.605+0.021ab
SAP, 5 173.760£10. 269ef 58.298+0.967de 2.24740.055de 1.565+0. 031abe
SAP; 148.19242. 404g 45.751£1.732h 1.321£0.077i 1.469+0. 012cdef
SAPy, 5+ Naj 176. 4364 3. 033de 56. 1334 1. 102ef 1.28340. 0411 1. 40340, 066efl
SAPy. 5 + Nag 195. 61444, 291c 65.51143. 220¢ 2.12340. 118ef 1.6524+0. 11a
SAP;. , + Nay 227.482+5.808a 77.627+1.456a 2.62040.027a 1.509=+0. 076bcde
SAP; 5+ Naj: 188.36345.231cd 59.91540. 634de 2.34540.030cd 1. 487+0. 059cdef
SAP; o+ Nays 143.489+6. 209gh 52.798+2.7701g 1.94340. 058g 1.406+0. 016ef
SAPy. 3+ Cay 178.304+3. 755de 33.818+4. 208;j 2.09340.047fg 1.497-+0. 089bcde
SAPy 5 +Cas 182.859+8. 488de 52.19140. 683g 2.37940.106cd 1.372+0. 053f
SAP;. , +Cayg 216.208+3.347b 71.499+2,618b 2.57840.008ab 1.438+0. 059def
SAP, 5 +Cays 210.262+6. 745b 60.978+1. 944d 2.28940.175¢cd 1.630+0. 050a
SAP; o+ Cays 164.425+8.129f 50.060+3.103g 2.08840.032fg 1.410+0. 073ef
CK, 137.134+6.521gh 35.592+1.438;j 1.034+0. 085j 1.256+0.115¢g
CK: 184.661+7.037cde 56.500+1. 040ef 2.68640.153a 1.557+0. 024abed
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Table 5 Effects of water conservation technique on the contents of photosynthetic
pigment in leaves under drought stress (n=3)
-4 % Chlorophyll o
b3 2 a &% b , BntgE %iﬁ)inﬁ)f
Treatment Chlorophyll a Chlorophyll b TR a/b Chi J(mg g )
/(mgeg 1) /(mgeg 1) Chl a/Chl b /(mgeg 1)
SAP. ;3 0.670%0.002ghi 0.26140.006def 2.578 0.938%0.012ghi 0.15340.010gh
SAPy 5 0.84940.096de 0.33340.012¢ 2.722 1.2344£0.034de 0.23240.005bc
SAP, o 1.009+0. 006bc 0.38940.014ab 2.644 1.417+0. 047bc 0.17040.0081g
SAP, 5 0.91240.051cd 0.34440.016¢ 2.710 1.243+0.063de 0.18240.008ef
SAP;. o 0.556+0.130i 0.21640.049¢ 2.702 0.77840.178;j 0.15540.012gh
SAPy, 3 +Nay 0.660%0.078ghi 0.23940.027efg 2.815 0.87440. 109hij 0.18740.024ef
SAPy. 5 +Nag 0.77240. 054efg 0.27440.008de 2.784 1.038+£0. 0591g 0.22440.011cd
SAP; o +Nag 0.95840.036cd 0.33140.007c 2.857 1.282+0.023cd 0.2904+0.019a
SAP; 5 +Nay: 1.144£0.011a 0.41840.010a 2.711 1.569+0.007a 0.2524+0.010b
SAP; o +Nays 0.80040.033ef 0.27040. 031def 2.779 1.114+0. 089ef 0.19840.003e
SAP, ;3 +Cas 0.60340.021i 0.23840. 042elg 2.763 0.828+0. 040ij 0.14340.021h
SAP, 5 +Cag 0.74540.095efg 0.25840. 025def 2.828 0.98940. 115fgh 0.14940.009gh
SAP; o+ Cay 0.94740.037cd 0.35340.012bc 2.649 1.305%+0. 053cd 0.24740.005b
SAP; 5 +Cars 0.73140.058fgh 0.28640.014d 2.591 1.030+£0. 0691g 0.20440.014de
SAP;, o+ Cay; 0.58640.093i 0.22840.035(g 2.650 0.84640. 1254 0.1454+0.016h
CK,4 0.6244+0.029hi 0.2134+0.012¢ 2.921 0.84140. 0421 0.15440.007gh
CKy 1.077+0.028ab 0.40240.009a 2.652 1.489+0.031ab 0.23240.014bc
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