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Photosynthetic and Physiological Responses of Red Bud
Taro Transplantating Seedlings under Salt Stress

HONG Senrong, YIN Minghua”

(College of Life Sciences,Shangrao Normal University, Shangrao,Jiangxi 334001, China)

Abstract; The photosynthetic and physiological responses of Jiangxi Yanshan red bud taro (Colocasia escu-
lenta L. Schott var. cormosus cv. Hongyayu) transplantating seedlings under 50,100,150,200,250 mmol -
L " and 0 (CK) of salt stress were studied using its transplantation seedlings. The results showed that: (1)
The biomass and root shoot ratio of seedling increased under low salt stress (50 mmol « L") ,and inhibited
under high salt stress (100 ~250 mmol » L™!). (2) Under low salt stress, the photosynthetic rate (P, ),
stomatal conductance (G,) ,stomatal limitation value (L,),water use efficiency (WUE) and instantaneous
carboxylation efficiency (CUE) of seedling significantly increased compared with the control (0 mmol

L™Y),its intercellular CO, concentration (C;) decreased significantly compared with the control, and its
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transpiration rate (T,) had no significant difference compared with the control. Under the high salt stress,
P..L,,WUE ,CUE.G, and T, of seedling decreased significantly and its C; increased significantly compared
with the control. (3) Under low salt stress,the maximal fluorescence (F,,),photochemical quenching coeffi-
cient (F,/F,) and photochemical quenching coefficient (g, ) of seedling significantly increased compared
with the control;initial fluorescence (F,) decreased significantly compared with the control. PS]] maximal
photochemical efficiency (F,/F,,) ,actual photochemical efficiency of PSI (®psy ) ,open PS]l reaction cen-
ter capture the excitation energy efficiency (F,'/F,') and non photochemical quenching coefficient (NPQ)
had no significant difference compared with the control. Under the high salt stress,F,,F,.F,/F.,F./F,,
Opsy - F,'/F," and q, of seedling decreased significantly compared with the control; NPQ increased signifi-
cantly compared with the control. (4) Under salt stresses, soluble protein content, peroxidase, superoxide
dismutase and catalase activities of seedling increased first and then decreased compared with the control,
reaching the peak at 50 mmol « L™', while its content of total soluble sugar and proline were increased sig-
nificantly compared with the control;its MDA content and plasma membrane permeability had no signifi-
cant change at 0~50 mmol « . ! and began to increase significantly from 100 mmol « L. ' ;its chlorophyll
content and root activity had no significant change at 0~50 mmol * L ™! and began to decrease significantly
from 100 mmol « ™', The study indicated that Jiangxi Yanshan red bud taro transplantation seedlings salt
tolerance threshold was 50 mmol « L ™', which could promote the increase of the soluble protein content,
the activities of peroxidase, superoxide dismutase and catalase; maintain the membrane permeability, the
chlorophyll content and root activity;increase PS][ maximal photochemical efficiency;improve the PS][ e-
lectronic transfer activity, maintain actual photochemical efficiency of PS [ , waste excess light energy as
heat by the effective starting non radiative heat energy dissipation mechanisms,thus protect the photosyn-
thetic apparatus,and ultimately enhance net photosynthetic rate and increase the biomass.

Key words: Jiangxi Yanshan red bud taro (Colocasia esculenta 1. Schott var. cormosus cv. Hongyayu) ;
transplantation seedlings;salt stress;photosynthetic and physiological responses
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Table 1 The growth characteristics of red bud taro tissue culture transplantation seedlings under salt stress

NaCl i % b fF B kT E W L MR G AR
NaCl concentration Fresh weight of Dry weight of The ratio of Chlorophyll content Root activity
/(mmol « L™ 1) single plant/g single plant/g root/shoot /(mge+g 1) /%

0(CK) 42.6+£3.4b 7.5+0.2 b 0.58 b 3.968+0.056 a 100.0£0.0 a

50 48.5+2.5 a 9.24+0.3 a 0.64 a 4.0244+0.084 a 98.2+0.5a

100 34.3+£2.0 ¢ 5.5+£0.3 ¢ 0.46 ¢ 3.25840.037 b 82.5+3.6 b

150 35.1+1.8 ¢ 4.240.4d 0.35d 2.55440.028 ¢ 78.3+5.2 b

200 24.6+1.64d 3.1+0.2 e 0.22 ¢ 2.02640.094 d 75.8+6.4 b

250 18.8+2.2 ¢ 1.440.5f 0.15 f 1.84440.025 ¢ 76.4+3.3 b

=5 NG TR R 0,05 K BRI Z S TR

Note: The different letters in the same volume stand for the signification at 0. 05 level; The same as below.
2 HBETAFFEAEBHILELEHESHOTL

Table 2 The photosynthetic characteristics of red bud taro tissue culture transplantation seedlings under salt stress

NaCl ¥ J# NaCl concentration/(mmol « L™1)

a4
ftem 0(CK) 50 100 150 200 250
Vo - S %
feaks 13.5240.42 b 16.4840.51 a 8.240+0. 36 4.75240.18 d 2.425+0.24 ¢ 1.65040. 15 f
Po/(pmol e m™2 «s7 1)
.
LT 0.4940.13 b 0.54%0.11 a 0.3840.11 ¢ 0.1240.05 d 0.08%0.01 d 0.03%0.00 d

Gy/(pmol * m™2 « s~ 1)

R CO He i

_— - 9
Ci/ Gamol » mol 1) 284.55432.30 ¢ 254.20+25.28 d

?ﬁﬁlﬁil ot . gy 3.6240.48 a 3.5040.31

AL L 0.289+0.037 b 0.365+0.034 a

$$*|J<%;ﬁ% el 1) 3.7440.12 b £.5940.15a
[ .

e TR A 47.5£0.16 b 64.840.24 a

CUE/(mmol*m 2 +s 1)

295.64426.95b  299.78+15.84 b  304.59+16.56 b  314.52+24.82 a

3.1540.50 a 1.8840.28 b 1.0540. 35 be 0.86+0.14 ¢
0.261+0.029 ¢ 0.25240.026 ¢ 0.23940.015 d 0.214+0.008 e

2.62+0.12 ¢ 2.5340.08 ¢ 2.3040.09 d 1.9240.05 ¢

27.940.12 ¢ 15.940.15 d 8.0£0.08 e 5.240.02 f
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Table 3

tissue culture transplantation seedlings under salt stress

The chlorophyll fluorescence characteristics of red bud taro

£

Item

NaCl ¥ J# NaCl concentration/(mmol « L™ 1)

0(CK)

50

100

150

200

250

MEHIE Fo

B KBS Fun

BRI FERE F/ Fo
IR F /R,
bR ROE Desy

WKW KRR R Fy)

AT FH g,
IR KR NPQ

92.65+21.36 b
582.34+52.35 b
0.8414+0.002 a
5.28540.024 b
0.725+0.045 a
0.856+0.025 a
0.78540.056 b
0.32440.114 d

90.36£32.24 a
603.65142.31 a
0.850£0.005 a
5.681£0.038 a
0.68420.032 a
0.825%0.032 a
0.812+0.084 a
0.482+0.084 d

82.541£10.62 ¢
442.55%25.55 ¢
0.813£0.004 b
4.362£0.046 ¢
0.5092£0.024 b
0.623£0.019 b
0.761£0.063 ¢

0.653+0.062 ¢

84.571£6.59 ¢
344.43119.84 d
0.7542£0.005 ¢
3.073£0.065 d
0.416=0.026 ¢
0.518+0.013 ¢
0.728£0.035 d
0.864+0.105 b

73.84%£5.85 ¢
270.62434.52 ¢
0.727£0.006 d
2.66520.019 ¢
0.327£0.012 d
0.4522£0.033 ¢
0.64520.047 ¢

0.945+0.037 a

78.61+7.88 ¢
242.94+51.30 f
0.67640.003 e
2.091+0.076 f
0.20940.014 e
0.41640.018 ¢
0.574+0.038 f
0.968+0.095 a

Bl g, 5 FWE i NPQ 55 EH s 4 44 (100
~250 mmol « L™ Z [0 LW & » H Fo JC W 2 1
YR F, Fy/Fy ./ Fy Doy g, B 55 10 0 T
BT B s NPQ Bifi £ ik B 1 iy S 25 4% L 9 24 38
WeJE Sl 200 Al 250 mmol « L' FRAE F.'/F.
B £h v B B 2 3 R RE, H Y E vk =100
mmol « LB A 22 72,

LI E&ERBEET .50 mmol « L™ Eh A AT LU &
B PS I AE e 2 05 fd v PS T 9 115 i
WL 4 PS I SE Prot Ak 7 880 A 8408 shAR 48 4
FRBE B FEHOCL TR 3 5RO BE LA B B R HCR, A
MRS TP . T 100~250 mmol « L' #hfi8
A LAREAR PS 113 7E G Al 2 BRI RS P b 2
6 E VRS S 52 B BEAR T PS T SE b
AR R I RUR 3l 1 3E B A P RE B FE ELL
i+ K 3k 70 D' B LA BRI SURB I L DR T R RR Y O

L.
2.3 HBpEXNIFFAZEBRIUEMHFRSEE

4 IR IS AR HY RS0

2.3.1 ZBBRATYREE HWEX L AR
AR YL 5 & P T W I B W
(KD, Hrp 3 EHaEEEA & ®/E 50
mmol « L' Ehria T b 6 BECS 3E 3 n, 5 H B 2 R
W HE AR SER N (100~ 250 mmol « L) X F % 1R 3%
W R R N T AR S . & R a4 B
(50~250 mmol « L™") ¥ kb X BE K i B 8 3 384
JEA Bt e J3E 3 o0 T 32 v T e A H, HL A AL B2
() P9 Wk 5 2 5 5 A T AT PR BB S iR L 50 ~
250 mmol « L~ "R blraen Ab B8 s 24 Hb X B8 528 7tk 25 4
. {H 50 F1 100 mmol « L™t Eh 38 F B a] 75 4 2k
THILEENEESR. U LG RUL, 2 F AR

S KA GNP ST RUS: b I REas oo - & BN PN i &
i 20 R 1) % e R 1 9 I ER B 38 (50 mmol + L)
SN = I SENEEE /A o = R o sy R 1 K
Be o HE TR S EaR T E. EES
H T BRI 0

2.3.2 RIPEEFEME MR S WL M A X L0
HIEERER YT 3 M OR 4P B G 1 BA 2 v,
JF H#RAE 50 mmol « L' b i T ik 8 fe S AE , i 5
Bl e 5 B4 i R R . Hob L, 76 50 mmol « LY
AR L L4 POD,SOD fil CAT iE# 5
Xof BEAH FL 43 0 B 1 A 25. 49%.9. 81 % F18. 33%
B 5 = & 1% Pk B & vk B2 1S i (100 ~ 250
mmol « L") 5% HBAH b 3& i e 3 T W, H & 40 B
MR EEZES . DRSS R, a 2F 4
EE AR AL v AR w] LA g B v 2o A e W e B AL
Py 5 Al il R 5 AR A S ) T PR SR 1 S G £ B e
(50 mmol « L™") T 52 ¥k 1 5 0 10k 38 & 1 7% A% 9
T 05 5 AR 1 3 R OR3P B A TS A G .

x4 HPETAFFHIERH
YNt EEERTYREENTK
Table 4 The contents of osmotic adjusting substances
of red bud taro tissue culture transplantation

seedlings under salt stress

NaCl ¥ i AR AR AR

G A5 s A B
NaCl Soluble protein Total soluble }Jﬁigﬂa F I

. . Proline content
concentration content sugar content g e e 1)

/(mmol « L™ 1) /(mg+g 1) /(mg+g 1) /pgr g

0(CK) 0.96440.068 b 1.052+0.155 ¢ 182.53+26.55 f

50 1.650x0.102 a 1.864+0.224 d 228.94+35.42 ¢

100 0.821+0.261 b 1.91840.304 d  358.72+30.60 d

150 0.659=+0.086 ¢ 2.456+£0.159 ¢ 450.50£18.77 ¢

200 0.482£0.115d 3.158£0.098 b 512.46%£21.69 b

250 0.269+0.075 e 3.937£0.211 a 652.33£10.52 a
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Table 5 Effects of salt stress on the protective enzyme
activities of red bud taro tissue culture

transplantation seedlings

NaCl ¥ J& A A B BAky At E
NoCl LBy i it
. POD activity o . s
concentration J(U- 1) SOD activity CAT activity
/(mmol + L™1) /P8 /(Ueg D) /(Ueg D)
0(CK) 25.62+2.25b 59.63+2.33 b  236.85+21.44 b
50 32.15+4.46 a 65.48+5.77 a  256.59118.92 a
100 20.64+5.89 ¢ 42.12+4.28 ¢ 211.05£13.26 ¢
150 14.924+2.13 d 30.8442.55d 189.684+14.79 d
200 10.28+0.89 e 24.614+6.24 e 166.951+23.33 ¢
250 5.640+1.12 f 20.5243.98 f  128.66+20.53 f

x6 HMMBEXNAFFAZEBRIYK
ERES | E AR
Table 6 Effects of salt stress on the membrane
lipid peroxidation of red bud taro tissue

culture transplantation seedlings

NaCl ¥ [ 3g s i AT X 35 1

NaCl concentration MDA content Permeability of
/(mmol « L™ 1) /(mmol + g~ 1) plasma membrane/ %

0(CK) 1.4394+0.085 e 33.28+6.20 e

50 1.53240.062 ¢ 31.65+4.23 ¢

100 2.34640.034 d 10.83+2.69 d

150 2.95240.102 ¢ 52.33%+5.33 ¢

200 4.26440.113 b 60.51£2.31b

250 5.12840.073 a 69.60+7.20 a

2.3.3 [REEES|EMWIER MR 6 Al A, B A X2
ZFAE A BE R AR A R RE A AR B Y
M, o, 7E 50 mmol « L '3 WA R, 40 24 i
PR RO R X 3 P 5 %) FEUAH b TG 3
25, {5 Bl 2 h W BE 4k 22 1% i (100 ~ 250 mmol
L0 SCHON) BR 2 7 . 25 19 00, 0 3 L Xof R o o
SR 63.03% ~256.36% F1 22.69% ~109.13%,
HAMHHAZ A EREEZES. AT, 100~
250 mmol « L™'3h 1A & 23 40 28 55 8 £ 94k
BB e B T A R A A

31 ®

o0 XA A A A R LB — AR R S 2R
AL, — BT = - ER M3 SR R bR A K 2 MR — &R
B A B N 255 A T 45 5 Foh A48 e 5 ek
LR R DOCHFIE LB E 1 IR AL R SR S
iy At

EETRE-N B ERC iR 7/ S0 Sy AW NiDE AP i

T 1) 0 AKX A 1 F A S i 05 ol 28 . E%E T 46
i3 TS A G R AR AR Y R A B Rk i
WA E AR B AAL RS WA Ak 2
FEAALRR S A AR K ER 8 T RLAL R
N E L EER N T A R A AR AL BRI . TR PR iR
SRR B B W 3 B R) A AE KL 25 B R Ab BE R
A PTG BIREL, C 5Bk 5 7 i
AR S B P R R R R R RALBR G A A
B AL B ] 5 17 EE A% S AN R R A Ay R aE T
WAL e A ) A I 21D R VB AE R &) 1 A R A T 10
AER R ER W a R ALY P G, T, &8 %
ik, C 2 EABB AR EIALERZERIOE
AT FEEN ., ALK ,50 mmol « L'
EHWra T A FFEHBERRINLE N PG L.,
WUE F1 CUE 5% 8 (0 mmol « L™ ") 4 [t 34 g 24
B, G Hoxh BRI 25 T B T, 55 00 BEOMH T T W 2 v 2
S5 MAE 100~250 mmol « L™ (Eh 38 F , 40 28 3¢
YEiny P, L, WUE .CUE #M1G, 5% AL EET
R, Co LT 8 3 38 . AR % Farquhar 260 i S0
SR A AL R 2 AR R R I R
BAALBH I KN R BHAZEF L E] CO, & 51 48
fb. O6E AT RER, iR MM CO, & & FEAR,
AL & DL G R IR E R T
ALBR T EC W AR SLBR S 1R . P, 7R
WA R AT AL ZEEL N P B B AL R AE
AL R 2R S (R o 0 L T A R AR ) S Bz AR
SALE ZE 6 . 5 RuBPCase 36 P K B2 i T Bk B
FRALSCREA K, X 5 E L A B
WFoT 45 R AH— 3.

[F] B o 2 R 263l T % S8 e % e PSIL 1Y
T RE T IR B8 2 A 1 I b SR 28 46 2 5500 il R B
B A P A2 AL 1% B0 DRI 4 490 Sk 48 7 A 0 0
BIEH S BT K RN AEBEE . MY xTF kg
1 R 2 A Ak 27 B I R A RE O AR AL T
¥l 5 R g R VOGS HE KRR ek 2E 15 K
AR AL, oo K 5O R G 1 (PS T HL
& R iG i T 32 1k QA M B LR A T,
I 3 e 2 2 ' T R SHUR: TN 57 A AR AR AE R bk 38
TOCEME R ESEAT Nl o it S R 9OE S 8
{18 25 LTI LA S e B 30 o A ) 5 T R R AR
U R EhAE F R R A S A PS T B KO
b2 3O (F,/F) JPSTTIE E AL 24 ROR (F,/Fo) |
R F 8 (Yield) e A FIE##E % (ETR) .
T F I K FH (g, B3 T B RG22 K R AL
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(NPQ WA T, sk 0F 58 45 R &,
BEREARGE F./FO M F,/F, BE& P 28T
K, NPQI¥SK,.F, 5 F./F, .F,/F., #iXHEEE,
F, 5 PST b2 & 7728 (Yield) Db 2g K &
(g ) MXMEM B3, F,/F, 5 F,/F, . Yield %P
ZIRAOEOC R . M B AR R Y B IRV
BEER S [T B A Desy vq, FI NPQ L F i o e FE 3R
S RECF,/Fo JFo/Fo @esy vq, TN FE.NPQ #2755,
AL LR ELY] L 7L 50 mmol « L' igER A T,
LAY Fo F/Fo flg, BEIG .M F, B3
TR F,/Fo ®@psy JF.'/F, 1 NPQ 5%} B #H G
B M 25 5 7E 100~250 mmol « L1 1Y 15y v B2 8 i
HT ST AML LM Fy JFo F/F, .
F,/Fy @y JF.'/F, il q, 53 F B NPQ i 35 1
D) I A=A S I AR o SN b e SR A 0
TG PE R 1 LB OR B 22 0% 0 WSO gl Al D k2
FIR AR BRE R, R B 40 2R G vk i A R AR
BLL . AR Ak 27 03 I T i S BOB RE A SR W
R R i R A RO T OB Y 75 1 TR T R 2R
MIJGRETCHEE FH T 06 & W 115 3k B AREOH, Wil iy ot
RETEDC RS R R R R, 51 & PSI 4544 i i 8 A
SR H U Y DA 2 35 1 AT ) B A 80 Bl Al 4R 4
FRBE EAFEBOIL R B 2o 70O B AR TE B HCks I/
FHREMOCA VLAY L B 1k A s e i B R B DT S
PR MR TE 30 B b i B R AR

T3 A W 38 W] R AR N R A — R A R A
A B 722 Ak JHG e A 4 JRE PR 1S K AT R B E Y R A
iff o W2 2R 0 i AN Ao S AR W g 22 5 L T R
THIMIEFEKEE . KEVFRIEH . EY —
HEZ 8% ObG B R & & PR ORI M TR,
RN EH AR EB R, SR A5 — R Y2
b B AR 1 2 . BT R S B
(95 375 U8 1 ) o LA 3 17 3 B8 Ak R b, il A R
ARSI 2 i B B A LS A R T R R R
R, EE AR & B B AR W 38 VR R T Kot

SE Wk

CLRD ) AT A I R U B A R S v IR R
EEZFERIN S8 IR/ Bl b el R A ) | I R
ST gT A R R WL WL L A B
MDA £ & i 25 Il 20 R & 5 ) POD 1 SOD {1 #
Wi 5 Py 30 e B2 e R T 498 A i T R R DA M
P S 2% i T B A S R 4 R B S R S v b 1
Fat, RIZEHRE R R B RS A
I 2R TR T o ) B R O 3l R R R R b
VAR WsSon R RS BN N R =Y S
T8 T RARATG . S R S I O B, B 2 R i
AR N R R N PO R S W N T N
MDA Z i3, il 2082 & i 2 e B S A A2 4
G RS EN R THE RS, A
SLEZE R W] L E 0~250 mmol « L' Eh A T, 41
B R AR YL Al E R A RS A
it 0 68 4 A ) B A Tl O PR RN o A Ak S S P Y 2
STt JE BRIk B R BOBE B i R R B v
JEE S8 f0 T R P e RN SR M AE R R
oIR8 T b 2GR A R R RUR R0 ) WA
b haE R R R X S ok R D N E A
AT 58 25 R — B

ZE LNk A S EOR S Z BRSO E N
VA DR T | I A58 b ) T 21 28 5 2 B B R 9 Ak T 2R
PR B SR AR 20 2F 3 21 55 3 A 90 Ak B9 A= K RO
A A7 B W30 A o 2 B0 s T P 5
RAVEY, Bt Eh B~ 50 mmol « L1, £ z3E R
PN NTIRES ST SRR SRV S AN LRI N &S 53
AR 2w i ATV 48 M T bR MEC SR AR E4)
AR ER BN E T % £ L3R NaCl ¥ AL,
297 40~60 mmol « L™ G UFAF G 2127 (1T £6 1)
B PR, 2t ) R 3R 38 S RIE R AR K X
o8 W] T £ 2F SEAE VL PG 45 Ll 2R Ky 3 Hb vk (H AR AL
25 I AR o R e O R e A I R AR
ok T TS B0 K A R i Ak DA BT Lk 2128 2 19 9
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