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Effects of exogenous on the physiological characteristics of tomato seed-

lings under Pb stress

SHI Chenyu, WEI Fangling, HUANG Caiyao, DENG Xichao

(Guangxi Key Laboratory of Sericulture Ecology and Applied Intelligent Technology/Guangxi Collaborative Innovation Center of Mod-
ern Sericulture and Silk/Guangxi Colleges Universities Key Laboratory of Exploitation and Utilization of Microbial and Botanical Re-
sources/Institute of Chemical and Biological Engineering, Hechi University, Hechi 546300, Guangxi, China)

Abstract:In order to study the effect of exogenous GR24 on the growth physiology of tomato seedlings under heavy met-
al Pb stress, the tomato variety Shanghai Ruby 908 was used as the experimental material. The experiment was conducted
in a plant physiological material culture room, with an average temperature of 28 °C and an average relative humidity of
70.85%. Tomato seedlings with consistent growth status and three leaves and one heart were transplanted into 1/2
Hoagland nutrient solution. The experiment included four treatments: CK (complete nutrient solution), GR24 (complete
nutrient solution+50 nmol-L" GR24), Pb (complete nutrient solution+200 mg-L'Pb), and Pb+GR24 (complete nutrient
solution+200 mg-L"'+50 nmol-L"* GR24). The results showed that the Pb stress of 200 mg-L"' reduced the plant height,
root length, and single leaf area of tomato seedlings by 21.03%, 35.15%, and 27.27%, respectively. Compared with individual
Pb stress treatment, applying exogenous GR24 can significantly increase the content of chlorophyll, carotenoids, soluble
sugars, soluble proteins, and bioaccumulation in tomato seedling leaves; significantly increase the activity of antioxidant
enzymes such as SOD, POD, CAT, and root activity; reduce the content of H,O,, O. ", proline and MDA in leaf. There-
fore, exogenous application of 50 nmol-L"' GR24 can alleviate the toxic effect of Pb stress on the growth of tomato seed-
lings.
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Table 1 Effects of Pb on morphological indicators of tomato seedlings

p(Pb)/(mg-L" M R BRI TR PR T AT
Plant height/cm Root length/cm Single leaf area/cm’ True leaves number per plant

0(CK) 22.44+3.35 ab 20.97+4.66 b 29.70+10.85 ab 5.63+1.03 ab
50 24.77+£5.65 a 23.89+4.63 a 34.17+15.50 a 627191 a

100 21.89+£5.06 b 18.05+4.96 ¢ 29.93+15.08 ab 5.73+1.74 ab

200 17.72+4.45 ¢ 13.60+5.41 d 21.60+9.55 ¢ 5.33+1.71 ab

300 17.51£5.25 ¢ 14.79+5.39 d 27.47+12.79 abe 5.30+£1.92 ab
400 15.70+4.25 ¢ 13.08+4.55 d 23.70+10.16 be 5.13£1.79 b

TE: FECT R A E NG FRERIRAE 0.05 KT EREE. TR,

Note: Different lowercase letters in the same column indicate significant differences (at the 0.05 level). The same below.

R AR B HO S IR R .

LEE A ARSI, S5 SRR T B I 1a
e 4l T 0 AR B N % B Pb AL EE () R B FE N
200 mg L',
2.2 SMNE GR24 XFERAME T HE S B E BB
A
22.1 MR GRAMNEMET &inshwrti iAo L
NE M FAHZNYw BE2AH, 5 CKAHE,
B A R A B AR R a S SRR S B R
ZE K a/b o HIBEIK T 17.01%.9.28% A1 21.86% , 1H
BISME LR EZER. SEPaM, £HE SR
P8 T AN GR24, iy SRR a MU SRR
HEAMZER a/b KPR ZEW N, KRS MR &
B, E - FHNERANEE . ELSMEEGT,
GR24 Kb BRAHEC T XHIE, At R it 42 3% a &
BHOAMSGRGE SR b BT PREEK

PR B TN E R IR

222 MR GR24A AT &4 A E AT
a0 #ea B L TTLUE H, H B N A A4
WA S R SR A R A AR B EE R
IKCPAEL B S B ARG o 300 B A P A T 400 1) AL 40 Ak P T
TEERE A R BINANE GR24 J5 , AT 5 4 2
EXTRAFE R 25, N 1 30.25% ; 50Ut
GR24 75 Al 4l i () AT I MBS 2 s s T X R, =
()TG3 22 57 . EATMNE TN GR24 o] {2kt
TR ATV VERE 10 6 i, BRAR AN B N 1B 1B A, 1 35
HO4)) T RE A8 R D0 B R A I . B A BE 4T
T AT VAR R B S (SP) B 3K T 5 IR e R
i MANE GR24 AR FE AT SP & & W = T4
HEFNE o A, AR EEXT RS 5 T 12.23%. S50 HEAH
bl , ZERR B R X e A4 T it A U GR24 vl {igidk

<117 -



X & HF 5T

hOE R

37 %

2 SMNE GR24 XIRIE T EMMNEMRRMERL MRS ENIT

Table 2 Effects of exogenous GR24 on chlorophyll and carotenoids content in tomato seedlings under Pb stress

w43 a) w453 b) w23 . wCEHE b3

AL PR 23R a/b .
Chlorophyll-a Chlorophyll-b Total chlorophyll Carotenoid content/

Treatment . . g Chlorophyll a/b B
content/(mg-g") content/(mg-g™") content/(mg-g™") (mg-g"

CK 10.05+0.55 b 5.90£1.76 a 15.95£1.44 b 1.83£0.64 b 0.99+0.96 b

Pb 8.34+0.78 b 6.13£1.57 a 14.47£0.85 b 1.43£0.43 b 2.58+1.06 ab

GR24+Pb 21.16+3.21a 3.59+1.13 a 24.75+2.13 a 6.65+3.57 a 4.04+0.58 a

GR24 11.21£1.39b 5.61+1.74 a 16.8240.80 b 2.1740.84 b 1.65+0.87 b
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Fig. 1 Effect of exogenous GR24 on the content of

osmotic regulatory substances content in tomato seedlings
under Pb stress
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Fig. 2 Effects of exogenous GR24 on the activity of several antioxidant enzymes in tomato seedlings under Pb stress
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under Pb stress
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Table 3 Effects of exogenous GR24 on the biomass of tomato seedlings under Pb stress

. My b A o T A Hhy b Hi R R

Ab

Treatment Fresh mass of Fresh mass Dry mass of Dry mass of

T
aboveground parts /mg underground /mg aboveground /mg underground /mg

CK 4318.23+213.71 b 1054.33+13.75 b 268.47+31.54 b 88.43+5.76 a
Pb 3254.73+317.38 ¢ 694.63+46.23 d 199.47+4.12 ¢ 48.73£2.35 b
Pb+GR24 3296.23+102.11 ¢ 721.47+11.24 ¢ 220.17+9.07 be 54.20+3.63 b
GR24 5526.77+536.49 a 1173.704£25.56 a 366.83+36.21 a 88.77+7.67 a

T 27.99%,36.64%F1 11.32%.
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