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Alleviating Effects of Exogenous ABA on Catalpa bungei Seedlings
under NaCl Stress and Growth Physiological Response Characteristics

ZHANG Yu, CHEN Hui, WANG Gaiping”

(College of Forestry, Nanjing Forestry University, Nanjing 210037, China)

Abstract: In this experiment, we took the cuttings of two-year-old C. bungei tree (C. bungei No. 1 and
008-1) as materials, and used pot experiment to analyze the growth and physiological changes of C. bungei
tree seedlings under salt stress (0. 5% NaCl). The alleviating effects of different concentrations of ABA
(15, 25, 35 mg/L) on salt-stressed (30 d) C. bungei seedlings and their physiological and biochemical
characteristics were analyzed., so as to explore the appropriate concentration of ABA for the growth of C.
bungei seedlings under severe salt stress, and to provide theoretical basis for enhancing the salt-alkali tol-
erance of C. bungei and improving the utilization of saline-alkali land. The results showed as follows: (1)

Under 0.5% NaCl stress, the seedling leaves of the two cultivars showed different degrees of salt damage
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symptoms, and the salt damage symptoms of the leaves of ‘C. bungei No. 1’ were more serious than 008-
17. As the stress time increased, the relative electrical conductivity (REC) of the seedlings of the two cul-
tivars increased first and then decreased, chlorophyll (Chl) and relative water content (RWC) decreased,
and the activities of soluble sugar (SS), soluble protein (SP), proline (Pro) and superoxide dismutase
(SOD) increased first and then decreased. However, the REC of ‘008-1" was significantly lower than that
of ‘C.bungei No.1’, and the Chl, RWC, SS, SP, Pro and SOD of ‘008-1" were significantly higher than
that of ‘C. bungei No.1’, indicating that 008-1" had stronger salt tolerance than ‘C. bungei No.1’. (2)
The seedling height of C. bungei ‘008-1" was significantly increased and the new leaves germinated in ad-
vance under salt stress, which indicated that exogenous ABA could alleviate the effects of salt stress on the
growth of C. bungei to a certain extent. ABA treatment decreased the REC of C. bungei ‘008-1" seedlings
under salt stress, and increased contents the of Chl, RWC and activities SS, SP, Pro, SOD, peroxidase
(POD) and catalase (CAT). It promoted the accumulation of endogenous hormone auxin (IAA), abscisic
acid (ABA), gibberellin (GA;) and zeatin nucleoside (ZR). The results showed that the salt-tolerance of
‘008-1" was stronger. Exogenous ABA spraying with appropriate concentration could alleviate the effects
of salt stress on the growth of C. bungei seedlings, reduce the permeability of cell membrane in seedling
leaves, promote the accumulation of osmotic regulatory substances in seedlings, enhance osmotic regula-
tion ability, and improve the antioxidant enzyme activities, and promote the regulation of endogenous hor-
mone contents in plants of seedlings under salt stress, thus improve the salt-tolerance of C. bungei seed-
lings. 25 mg/L. ABA treatment had the best effect.
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Table 1 Salt stress and hazard index of
C. bungei seedlings 5
NaCl 4b # Qb PRE [A] Processing time/d
NaCl
treatment/ % 7 14 21 28
SO 0 0 0 8.3
s FW >
S1 25.0 47.2 61.1 91.7 G 3 SR |,
A N T .
Y0 0 0 0 0 v G aly *§ Y
W ' p
Y1 16.7 25.0 47.2 83.3 y -
F S, MK 1B Y. 008150, 25 [N AR s 1. 2 A . TR 11 e 0 AROR &)y e Az K A 52
Note:S. C. bungei No. 1; Y. 008-1; 0. Control; 1. Salt Fig. 1 Effects of salt stress on growth
stress. The same as below. C. bungei seedlings
F2 NaClREXMMHHEHREAMEKEHEFZREE BAIBEENH M
Table 2 Effects of NaCl on relative water content, relative conductivity, and chlorophyll content
of leaves of C. bungei seedlings
. Kb B[R] Processing time/d
1547 13 ¢
Index Treatment
7 14 21 28
SO 69.50+0. 55bA 67.43+1.51abB 70.5040. 58aA 69.72+2.47aA
HIX 2ok s1 67.5970. 23cA 65.3940. 34bAB 61.74+2. 65bB 56. 1373, 54¢C
Relative water
content/ % YO 70.0340.57bA 69.5340.56aA 66.6242. 10aB 66.31+£0. 63abB
Y1 71.15£0. 53aA 68.10%1. 74aB 66.66+2. 37aBC 64.97+0.91bC
SO 1.44=+0.03bB 1.58+0. 07bA 1.46+0.05bB 1.58=£0. 04aA
W% A s1 1. 43-50. 03bA 1. 42--0. 08bA 1.08-0. 01cB 1.08-£0. 07bB
Chlorophyll content
/(mg/g) YO 1.4540. 00bC 1.797+0. 04aA 1.66=+0. 14aAB 1.61+0.05aB
Y1 1.51+0.02aA 1.56+0. 12bA 1.34=+0.08bB 1.14=+0.01bC
SO 76.36+0.51bC 78.93+0. 60bB 81.62+1.64bA 79.34=40. 34cB
Hix S S 77.484-0. 62abD 83.96+0. 35aC 96. 7540. 28aA 93.49+1. 02aB
Relative
conductivity/ % YO 77.8840. 78aC 78.1640. 31bC 81.1240. 53bA 79.734+1.05c¢B
Y1 78.7440.91aD 84.3840. 81aC 95.2341.01aA 90.71£0. 60bB
HE « R BR [) /NS 7B 3R 7 [R] — B[R] AS (] Ak B ] 22 57 f 3 (P <0, 05) 5 [RIAT AN [) K 5 P10 327 (] — A BRAS [] ) i) 25 57 |8 3% (P<<0. 05) . R [d],

Note: Different normal letters in the same stage indicate significant difference at 0. 05 level among ABA treatments, while different capital

letters in the same concentration indicate significant difference at 0. 05 level among treatment time points (P < 0. 05). The same as below.
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Fig. 2 Effects of NaCl on osmotic adjustment

substances of C. bungei seedlings
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Fig. 3 Effects of NaCl on SOD activity of C. bungei seedlings

2.2 MR ABA 3t EE R B TR ) B B R 1EF
2.2.1 5ME ABA X #hFhE TR EMFRE R
ARKMEM  WE 3 iR EE0.5% NaCl 43T, #k
AT I R 0 e R R M AR S CK R IR 4
2SN 35 mg/L AMNE ABA B i 5 CK2
2 A WE WG 15 F1 25 mg/L AYSMNE ABA 4k
L5 CK2 % B2 00 1 3 o 25 55 0 3, ORE 40
ARG BEAENGAN 15 mg/L.25 mg/L..35 mg/L ¥
MR ABA iS5 CK2 ¥ J0HH 8 22 5. B & b
TE BT[] P B, A% Ah 3 2H e I R RN, & i i
FLg  IEIF R A KB R A B A B S R e, B
XA 14 d Z 05 75 B OB, B 0 2 R I 2
CK1 24 A2 4bBR2H fe s

F3 SMEABAMHAME FMMAEE S HE,

#1085 & B A R0 AE % 40 500

Table 3 Effects of exogenous ABA on seedling height,

ground diameter, germination date and survival rate

of C. bungei seedlings under salt stress

/ by e P W & H b .
ABLAE s izt PTHEIN s
. Seedling height  Ground diameter Lo Survive
treatment . , X I Germination date T
/(mg/L) increment/cm increment/ mm of new leavos rate/ %
CK1 26.90+1.61a 1.4340.22a — 100. 00
CK2 11.2340. 60d 0.91£0.42b 9-05 75.00
Al 13.97+0.72¢ 0.64+0.43b 8-22 86.67
A2 16.33+0.57b 0.97+0.38b 8-22 93.33
A3 12.6740.32cd 0.51£0.16b 8-25 73.33

I CKL 2 [ 6 85 CK2. #h 30 X 88 : AL 15 mg/L ABA; A2. 25 mg/L
ABA; A3. 35 mg/L ABA; [/ 51 BUE A 7] 7 B 3R 7R8 26 52 5% 5 % 28 5K F . Rl

Note:CKI1. Blank control; CK2. Salt stress control; Al. 15 mg/L ABA;
A2.25 mg/L ABA; A3. 35 mg/L. ABA; Different letters within the same col-

umn indicate significant difference at 5% level. The same as below.

2.2.2 4ME ABA 3t EBME TR EM FEN S
KEHEWNEER HEESENHW WK 457
/850, 5% NaCl i &, W4l B v R & K & e
CK1 41 & 7. THIE R 30, 57 %, it hin e B 0 25
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12.98% it FHAMNE ABA J5 45 40 B 20 A1 X HL 5 R
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TR LIRS0 9.14% . S5XFIE4] CK1 A H . CK2 Y
RS Sl ST ol B (2 1= NI TR ) 1P B
ABA J5 & B e R & & 8 CK2 A i i
JIKEE =R N e

F 4 SME ABA X EREME TR EM RENEKE.
BWMESE HERERENHIT
Table 4 Effects of exogenous ABA on relative
water content, relative conductivity and chlorophyll

content in leaves of C. bungei seedlings under salt stress

" X 5 K i % LR
AB/I\ABA A3 Relative *HX¢%%i Chlorophyll
/ treatment tor Relative content
/(mg/1) wa ) conductivity/ % , :
content/ % /(mg/g)
CK1 63.40+0. 26¢ 80.88+0.23d 1.1140. 18b
CK2 82.78+1.02ab 91.3840.67a 1.48+0. 15ab
Al 80.56+2.99b 84.28+1.55¢ 1.56£0. 15a
A2 85.35%+1.88a 83.03+2.58cd 1.8940. 26a
A3 82.84=+3. 04ab 88.83+0.45b 1.61+£0.33a
o 50r
% ast
5 40T
ﬁﬂg 351 b
2 30t
o b
=5 23T c c
@ =z 20r
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= 2 1.0F
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Fig. 4 Effects of exogenous ABA on osmotic adjustment

substances of C. bungei seedlings under salt stress

2.2.3 5ME ABA FEREME TR EEERTY
BREIEM WK 4 FiR,0.5% NaCl i R,
41 AT AR B W R, M AN 15 mg/ L Fi 25
mg/L BAMNE ABA Kb B4 AT ¥ MBS & i L CK2 43
R BN 32, 96 %0 1 46. 93 %, 244N ABA Wk JE
35 mg/L IS CK2 T EZER. 53 K4 CKl
FALG, CK2 By AT 1 85 1 & & W 35 T R L8 it fn oh
JH ABA W E A 15 mg/L M 25 mg/L i Al & 1 &
H& b CK2 A8 b EAR R Hrp ik ol 35
mg/L B TR, e CK2 FRET 24.86%

PB4l v 1 il 2R & BEAE 0. 5% NaCl Bpia F
SR B MG I AR PR ABA ¥R E N 15 mg/L. 25
mg/L 403 41 il 20 2 % 12 b CK2 430 8 2 34
4.19%.16. 07 %, 244N ABA ¥R BN 35 mg/L i
HCK2 LREER,

2.2.4 5ME ABA Xk 8 TR 40 E R P EE TR 1

G808 GiE 5 Fran, CK1 X BR4H i SOD I 1 &
#,0.5% NaCl B R 59 SOD 3% M &8 2 F e, B g
9 7.50% A SMNE ABA J5 . fEWE R 15 mg/L.,
25 mg/L AbF A rf ZOR MO &) 1 i R SOD ¥ 4 1
HEF,15 mg/L A AR EFAASEE, 25 mg/L
AEPRZA Y b MR E R 35 mg/L AbFR S CK2
T EES.

5 B4l CK1 A Ee, 0. 5% NaCl iy 38 T 1

POD Fl CAT % £ & 2 T B, iR 73 30 57. 84%4 .
46.87% WA SMRE ABA J5 , 7 E R 15 mg/L.25
mg/L b FRAL rh R R 4 BT - PODLCAT 1% 1
¥ ETh MW E N 35 mg/L AbFEAH 5 CK2 6
WEES,
2.2.5 SME ABA Xt £ BB TR 4 E I A IR
ERENHM BRI T LAY T E R
WMEST R KB HYERK, MRS TR, 0.5%
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Table 5 Effects of exogenous ABA on endogenous hormone contents of C. bungei seedlings under salt stress
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GA, content/(ng/g)
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A3 18.83+0. 86e 1.984+0.08d 2.96740. 03¢ 103. 2544. 46¢
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