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Abstract: [ Objective | By exploring the effects of exogenous ABA and different concentrations of salt
stress on the growth and physiological characteristics of Chlorophytum comosum var. variegatum , this paper can
provide a certain theoretical foundation for the adaptability of garden herbs to salinized soil.[ Method ] The ma-
ture plant of Chlorophytum comosum var. variegatum with robust growth was used as the test materials.Under hy-
droponics conditions, 3 salt concentration gradient treatments (0 mmol/L, 100 mmol/L, 200 mmol/L,) X2 ABA
spraying treatments (spraying or no spraying ) were set.After treatment with one month, the leaf morphology , bio-
mass , net photosynthetic rate (P,)and transpiration rate(T,) , photosynthetic pigment content , osmotic regulation
substance content and antioxidant enzyme activities under different treatments were examined.[ Result | (1) Un-
der salt stress, the contents of biomass, chlorophyll, carotenoid and soluble sugar were significantly reduced.
Photosynthetic rate (P,) and transpiration rate (T.) decreased significantly. The content of malondialdehyde
(MDA ) of membrane lipid peroxidation product increased significantly, indicating that salt stress significantly
affected the growth and nutrient accumulation of Chlorophytum comosum var. variegatum ,inhibited its photosyn-
thetic characteristics, and aggravated its oxidative stress. Under salt stress, the tolerance to adversity was im-
proved by increasing root/shoot ratio, proline content was increased to cope with osmotic stress, and the activi-
ties of peroxidase (POD)and ascorbic peroxidase (APX)were enhanced to cope with oxidative stress.The results
showed that the Chlorophytum comosum var. variegatum responded positively to salt stress by regulating its
physiological characteristics.(2) Exogenous ABA significantly increased the biomass , root/shoot ratio, the con-
tents of chlorophyll and carotenoid of Chlorophytum comosum var. variegatum under salt stress, indicating that
exogenous ABA alleviated the effects of salt stress on its growth , nutrient accumulation and photosynthetic char-
acteristics. At the same time, ABA increased the contents of proline and soluble sugar under salt stress and alle-
viated the osmotic stress.The content of MDA was decreased significantly ,and POD and APX activities were in-
creased significantly under ABA application treatments , indicating that exogenous ABA alleviated the oxidative
stress caused by salt stress by regulating the activities of antioxidant enzyme of Chlorophytum comosum var. var-
iegatum.| Conclusion ] Salt stress significantly inhibited the growth and changed the physiological characteris-
tics of Chlorophytum comosum var. variegatum plants.On the other hand, the plants can positively respond to
salt stress by increasing its root/shoot ratio, osmotic regulation substance proline content and antioxidant en-
zyme activities. Exogenous ABA treatment can effectively alleviate the damage caused by salt stress on Chloro-
phytum comosum var.variegatum and improve its salt resistance by reducing transpiration rate, increasing the
root/shoot ratio, the osmotic regulation substance contents and antioxidant enzyme activities further.
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Tab.l Experimental design

AL BE Treatment SN BT Exogenous substance NaCl#J%/(mmol-L™") NaCl concentration
SO(CK) Wi 10 mL ZE48 /K 0
SO+ABA i 10 mL 50 wmol/L ABA 0
Sl Wi 10 mlL 758K 100
SI+ABA M5 10 mL 50 wmol/L ABA 100
S2 I3t 10 mL ZE 187K 200
S2+ABA I8 10 mL 50 pmol/L ABA 200
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FERE B BTN BE T i HEA T A S I BRI 3 R 7, R R I SR DN s R ARG AR
(P,, pmolCO,/(m?+s)) ZEMEH (T, , mmol/(m*+s) ) o P& B FHH CO, MM, ¢ B i % A 400 pumoL/molL, %5
SRR 0.5 Limin, P E YE5E H7 800 pumol Yt 1, I 25 °C, FH X 60% .
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P % 2 TR, R X R 00 1 2% e e 5 A I TR T B S I (P<0.01) , X I BE L B i
AN SXRE(SO) AR b, STARBE R iy 5 S v ARG T8 A3l B T 40.78% .55.45% F1173.53%,
S2 A BN 25 T T 67.36% .68.52% F189.47% . AN ABA Kb FR5 , SO M Rt AL K SE b B R
R, i it e A Bt T B AR AN B3 . ST R, B BRI S T AR 43 G N 24.10% . 45.25%
H179.34% ,S2 43 14111 37.52% .37.28% H1 86.67% .,
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Tab.2 Effects of salt stress and ABA on the leaf growth and

morphology of Chlorophytum comosum var. variegatum

AbFRL Larie vl K /em 58 /em P Y em® ST A em? KLt
Treatment Leaf number Leaf length Leaf width Single leaf area  Total leaf area  Length—width ratio

SO 16.33+0.88" 26.67+2.03" 1.63+0.09" 21.73+£1.74" 352.50+18.24" 16.46+1.78"
SO+ABA 13.33+0.88" 20.60+2.36" 2.00+0.15 20.24£0.93"  268.25+5.74" 10.59+1.88"
S1 9.67+0.88" 14.67+1.09° 1.33+0.09 9.68+0.21° 93.32+7.22" 11.20+1.49"
S1+ABA 12.00£1.73" 15.97+0.78° 1.77+0.09" 14.06+0.60" 167.36+21.00° 9.11+0.85"
S2 5.33+0.67° 13.23+0.52° 1.03+0.07* 6.84+0.55° 37.12+6.98° 12.91+0.95"
S2+ABA 7.33+0.67" 14.10+1.058° 1.33+0.70* 9.39+0.80° 69.29+10.34" 10.65+1.03"

S seokosk sk seoksk skookosk skeoksk ns

P ABA ns ns wkE * ns *

SXABA * * ns * HkE ns

ns F7R P>0.05, #37R P<0.05, ##3KR P<0.01, ##+ /R P<0.001, ANR/NGFHFRZER 8% (P<0.05), FH
ns means P>0.05,* meands P>0.05, ** means P<0.01, *** means P<0.001.Different small letter super scripts mean sighifi-
cant difference(P<0.05) , the same below

2.2 ERAMBEFISMNE ABA XF5RA B Z A E RN
H 3 AT LAE Y Bl NaClv BE A BR300 i AR R K AR b 138 24 9 i AR e L A8 A
#(P<0.01) . 55X HE(S0)AH L, ST Y B A P it T Bk 79.10% , AR ek Eb 38 in 29.63% 5 S2 & A= W 18 F B
85.85% , AR Ji LU 3G N 40.74% . R W30 T B9 2E Py £ FAR 5 LU 7E Wit ABA J5 35 il f2 % (P<0.01) , S1 4b 34
A4 T 33.85% 1 7.14% ,S2 AL BRL 43 54 = T 31.82% H16.58%
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Tab.3 Effects of salt stress and ABA on biomass accumulation of Chlorophytum comosum var. variegatum

A FRZA AR K em LIRAE7/R VU AWy /g SNAEL7/h VS H5e
Treatment Root length Leaf weight Root weight Total weight R/S
SO 11.50+0.87* 2.02+0.03" 1.10+0.04" 3.11+0.07 0.54+0.01°
SO+ABA 8.83+0.73" 0.72+0.04" 0.45+0.02" 1.18+0.07" 0.63+0.01"
S1 4.20+0.97 0.38+0.00" 0.27+0.00" 0.65+0.01" 0.70+0.01°
S1+ABA 5.77+0.15° 0.50+0.00° 0.37+0.00° 0.87+0.00° 0.75+0.01"
S2 3.10+0.21* 0.25+0.01° 0.19+0.00° 0.44+0.01° 0.76+0.00"
S2+ABA 3.93+0.64" 0.32+0.00" 0.26+0.00" 0.58+0.00" 0.81+0.01*
S sokok sokok otk Kok Kook
P ABA ns okok otk ook *k

SXABA * EEES Rk o ns
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Hi % 4 Al LU Y, 6 W30 XA i 22 A& (R & B9 2 A 2.3 (P<0.01) o 5 % IR (S0) AH
L AR 2 B S AN R R T B 27.22% . 5.75% , S2 43 5 R [ 57.80% . 23.37% . SO
ARBER W AR ABA J5 SIS R i 0 AR T 2.99% , T AE S1 5 S2 AL BT 28 HMJE ABA Wit 14 4
L H R SRR I BB I 9.20% A1 30.22% , 2 53 W o 4R ER /M4 3R b HUAR A 25 A B2 W] 30
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Tab.4 Effects of salt stress and ABA on photosynthetic pigments

contents of Chlorophytum comosum var. variegatum

e 4R al 4R b/ peNls K MR/ MagkRa N MR/
Treatment (hg-g'FW) (ng-g'FW) (pg-g'FW) (pgg'FW) MHERE Db 2R
Chla Chlb Chl(a+h) Carotenoid Chla/Chlb Car/Chl(a+b)
SO 305.12+8.81° 86.80+3.97* 391.91+11.70* 101.64+1.45° 3.52+0.12¢ 0.26+0.01"
SO+ABA 292.75+0.63" 87.46+0.44" 380.21+0.96" 96.27+0.46" 3.35+0.01" 0.25+0
Sl 219.44+0.11" 65.81+2.26" 285.24+2.31° 95.80+1.52¢ 3.34+0.12° 0.34+0.01"
S1+AB 228.56+0.37" 82.92+0.60" 311.48+0.73" 94.16+0.44" 2.76+0.02" 0.30+0"
S2 127.43+11.67° 37.94+1.18" 165.37+12.21° 77.89+7.13" 3.36+0.29° 0.48+0.06"
S2+ABA 160.78+13.85° 54.56+5.98° 215.34+11.26" 72.93+2.88" 3.07+0.60° 0.34+0.01"
S sekok skoksk sekok skoksk ns skeoksk
P ABA ns Hk ok ns ns *
SXABA ns * * ns ns *

24 EEMBEFISNE ABA XFERIA B Z S S TR E RN

L LRI LU Y, Eh B0 X AR ) 22 o6& 338 (P,) FZE B 348 (T) Y52 dl ik 2% (P<0.01) . 5
X HE(SO)AH LL, £R W8 ST T S2 4 (¥ 6 A 3 38 (P,) 430 T B 90.33% F197.35% , 75 M 3 3 (T) 43 3 B %
13.16% .47.62% ., JeEh e (SOALFRLL) T , B AMIR ABA FAEARIFE G (P,) B R, Mk iha T
(S1.S2 4bHigl) , Wi AN ABA (#5156 Al R (P) A —E BRIE TR HIE A B3 ZZ B R (T) /55 T
k% 28.00% A131.25%
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Fig.1 Effects of salt stress and ABA on net photosynthetic rate and transpiration rate of Chlorophytum comosum var. variegatum
25 EHEMBSIMEABAXRAE A=K _E (MDA) S EM T
i & 2 AT LAE Y, 3 i AR IR ABA XF AR 22 MDA ﬁ%%ﬂﬁﬁéﬁ%(kom) , 550 HR (S0 &b 3 )
FHEL, STARFE R () MDA 75 &8 06 B 357484k, S2 AbH R i MDA & & BT T 213.10%, ¢ BH kil A2 3 b vy
BN 2 PRI AL R R . A5 AL FRE MM ABA J5 MDA 75 02 B 3% F R, S0, S1.S2 Zh B4 43
WIRFE T 23.64% . 11.53% F145.32%.
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Fig.2 Effects of salt stress and ABA on MDA content of Chlo-

rophytum comosum var. variegatum
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Fig.3 Effects of salt stress and ABA on soluble osmotic regulator substances of Chlorophytum comosum var. variegatum
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Fig.4 Effects of salt stress and ABA on antioxidant enzyme activities of Chlorophytum comosum var. variegatum
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A APX il 15 1 53 531 35 11 8.6 1% H11449.74% , S2 43 1| 5 /il 85.37% F1669.06% . Wit /b ABA X SO F1 S1 4k
PR AT AR TS 1 G S 35 5 ) 5 Tl S2 AR BRZEL %) POD A2 APX P4 43 A 4 in 1 87.41% .57.98%
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3.1 HEMEITRIA B Z A KR E RSN
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A ST B AR R 32 B A R e T B B R, R Rk m R Ao rh Ehhe T
BRI 22 TR AR P S AR A Y I T A, SRR B 0 R TR 2 e A KRN AE
Y py R L R AR e L Sk 2 4 e, 3 B H: g by 3 30 PRI AR T R e 1, AT Sk A 4 T a1
X 1T BB 3 B GE LU A8 A1 S AR e BRI v TR 52 B8 1), ISR F AR A0 B RIS A o e B AR
M2 2 a ALK b e C R G F 20 SO R TR @R, 800 8 N 20T LV BRI =
A H,0, SR ER S YT R BRI B AR T AR i 2= i X G RE Y [RIAR BB T X AT RE R TR
ol 368 A7 T g A ol 5 ) 3 A7 RS I 2 R G PR A B o 7 R W A 8 N R S R R, i —
SLHEIN T A PN A T R AR S IR T SRR AR BRI oL A AR (P,) B AR (T) TE
ERME T BRI, X 5 I R\ A SIS 4 R — B, IR a R T AR 2 O A
PE o ERIE RSN BB B & B E a5 AP K 5 . B ARSI £ MhaE T A AR
MR FT ERE AR e B S Y B & i A BT AR GE B 4R 20 M OE R
JRIeaN AKIFGY 4 S R A e FE SR e T B 24 AR S B, S R A — B ORI
Sk IO X 396 A R M O T P P e AN, 3 P AR S ARt A T A G A R RN
AE AR S A 5 FEERMNO R R R P TS T S R SR R, 51 & AN M RS i SRR 1 R
MDA BYFLZR, 0] 48 R 52 21 04 03 3, e IR A 48548 5 DR, DA (et A ) 32 30 405 3 2R 30T, IR, MDA
B R S WA Y AR R P38 R A2 A0 T AR B A AR AR, A A i B T S A ) TR PR R 2 AR
VRS, DAZR AR a0 FREE T 18 i AL i ™, Hodr  POD Al APX %25 5 H,0, 5 BR . A5 R
1 =5 MDA & S AE R e T35, BRI o =2 4R M0 2549 5 D g 2 28 IR, 107 POD F APX T 4 i)
T 2R AR i 2= PR R G AE AR IUE N R0 |, AN X AR A .
3.2 MR ABAXTERRME TR B Z A KR E BT

ABEFEH, BRI E 25 D bR, 17 32 AR ABA B2 IR 5835, 18 132 4N ABA 53 A i A2 B 5%
Wi 8 2% . 55 R WAL EL , WG SR ABA (HER 31 15 22 AR IEE b o — 25 10, b i AR A ) i S AR
WIAMIE ABA 3G 58 4R 30 i 2= T ER W30 0T 32 B8 7 , 2 A 1 R B0 X B i 7 22 A2 RS SR B AR R A 41
il BEAh, SN ABA REA RL G MR B0 X AR 3 OB A MU 0 F B A R & b R E
SIS A BOR AT B SRR, AT RE AN ABA N T PSITAZ 0 &9 S T IR S B Y i
RO BRI BERBE A ER R P, MWIFFE 5 SR T LU Y WEE MR ABA J5 , 285 3R (T) i — 25 BRI,
TG AR (Pr) BE N, W] RE S fi T4 ABA Ab 3R fef % 1040 M M ot Ca> Ve BE T i85, 15 AL G 7
AT 78 0 T A T B B B i b TR B G A P IR, AR ABA REAA AR THAE
VBB VTR S, SR BT T A B NG | X 7E Marcinska 25256 /N (R BIF 58 RN 28 0 A0 R A0
T8 B 78 3945 B9 , AN 52 45 AL R B AMIE ABA REA SUIE HEER T 1 298 35 AR 9 ) 50 Il R A ] i
BHIFR 2, G2 A5 e 6 HOs B B 38 . ABAVE RN — RSS9 B, W] LA Sbi 10 2 RSO L 32 s
FE AT A ARG AR T35 25221, s/ 40 A 36 P 4 1 B ) 7 A 8 A 20 B T B SR AR /R L i MDA R
BB HAPT S SR ARG AR BIE S, MR ABA SR TE T Eh WA T S AE E AR R4 e
I AATEIE VE , AR T MDA & o ABFRE S R 5 RTS8 — 20, Wit /MR ABA (1) % 22 AHARTE Eh
10N H R Wi (A 25 3 e A BT A AR BTG 7, HL MDA &5 5 FRAR , g — A 50 3E T 4N ABA $2 iAW 7E
NS IR N AR S MR AR Y (T IR SR e

48 B
Hh e A AR 2 R R O R R AR DR R AR S R D,
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MDA & R0, [ 4 i 1 AR DR Lo 2R & 2 AT S P I 1, L ves ok B R 3 APk 32 1 2
Ma BER . Wt AN ABA RE 25 4 i R 30 N SR A 22 RO AR bE ARG i i SR RE 0, HLE I T R Ma T
it T AR AR Wi, AR T 2 R DL R B T i i, — 2P R T O AR P L 2 i eh ER
Jr i ) SR A I, B B PR Y M TR 0 5, AR T MDA 5 g R 0 o o A 1
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