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Effects of salt and drought stress on the growth and
root characteristics of Pyrus betulaefolia seedlings

XIAO Weitao' , WANG Jizhong' ,HUANG Zhiwei' ,SUN Min', WU Juyou®,CHEN Guodong'**

(1.Institute of Life Sciences and Food Engineering, Huai’an University , Huai’an 223001, China;

2.College of Horticulture ,Nanjing Agricultural University , Nanjing 211800, China)

Abstract ; [ Objectives ] This study aimed to investigate the effects of varying degrees of salt stress and drought stress on the growth
parameters and root system characteristics of Pyrus betulaefolia seedlings, providing a theoretical foundation for research on stress
tolerance and cultivar improvement in fruit trees. [ Methods ] P. betulaefolia seedlings were used as the experimental material. Salt stress
was simulated using NaCl solutions at concentrations of 0,3,6 and 12 g-1.”" (labeled as CK,S1,S2 and S3,respectively) ,and drought
stress was achieved using PEG-6000 solutions at concentrations of 0,50, 100 and 200 g-L™' (labeled as CK, D1, D2 and D3,
respectively). The growth and physiological parameters were measured, including aboveground morphology , chlorophyll content, root/
shoot ratio,root activity and root system architecture. [ Results] With increasing salt stress,the seedlings exhibited a notable decline in
root length,root surface area,root volume and root number,while the root/shoot ratio initially decreased and then increased. Compared
to the control (CK) , root activity of the seedlings in S3 treatment prominently decreased by 81.0%, chlorophyll content remarkably
reduced by 23.6% ,and plant height dominantly shortened by 57.3% ;root length, surface area, volume and root number significantly
decreased by 80.0% ,78.8% ,73.8% and 72.5% , respectively. Under drought stress, as stress severity increased, root length, surface
area, volume and root number were significantly inhibited, while the root/shoot ratio initially increased and then decreased.
Specifically,root elongation growth in DI treatment was promoted, but the increase of the average root diameter was suppressed.
Compared to CK,root activity of the seedlings in D3 treatment prominently decreased by 67.3% ,chlorophyll content remarkably reduced
by 30.6% ,and plant height dominantly shortened by 53.3% ;root length,surface area,volume and root number of seedlings significantly
decreased by 41.78% ,43.97% ,70.08% and 45.51% ,respectively. [ Conclusions ] P. betulaefolia seedlings responded to abiotic stress by

dynamically adjusting their root/shoot ratio and root system architecture. The salt tolerance threshold was identified as 6 g-L™" NaCl
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(S2 treatment) ,and the drought tolerance threshold as 100 g+L™' PEG-6000( D2 treatment ). Beyond these thresholds, seedling growth
and physiological indices were significantly declined.

Keywords : salt stress ; drought stress ; Pyrus betulaefolia ;root architecture ;root activity
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Fig. 1 Effects of salt stress(A)and drought stress(B)at different degrees on the phenotype

growth of Pyrus betulaefolia seedlings
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Fig. 5 Effects of salt stress and drought stress at different degrees on the root activity of P. betulaefolia seedlings
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Fig. 6 Effects of salt stress at different degrees on the root architecture of P. betulaefolia seedlings
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BN RE 21.9% .26.7% " . HHREGHETE 5% T 5208 N S8R K 10 119% Whia si B 5 | & AR K 5 iR
B A SCTE b B AR AR T REBLL TR 7E 50 ¢+ L7 PEG-6000 JiFif AR Z2 B BEHE N 19.82%,
S PR PR A A SR (E Y I 5 A 2 200 g- LA, BUR R K AR AR MR AR AR R B0 S
ASEX IR T RE 17.78% ~70.08% , L5 FHH , T 500 N AL ALY i 2k 22 78 n] 93 4 37 2 483 1o
S, LG FLBIE R 100~200 g- L™ PEG-6000, 4 ih3f i B 68 o0 3 — B (B B, A1 2895 35 019 i ) 3 15t , A
BRAE K AZ BAS AT ]

T 5 3 e R U R M A AR R AR SR L, 28 ABA {55 i de AR R AR S BDB 6
YA e, 51 & A IR E AR S Y RS R, T T s XA 4 A g 0 o S RS R R 22
S AP CHAAR 1S R T RS, b E T E R R 15.91%, Wi AR &R 5 R R
27.84% , FWIHL T E8 FOA K45 BT S AU I AR A (K 3R ) 1B R e s, o b e
# T E 9T 54.40% F1 75.61% , 48 7% i a) A= Wy al e 22 52 0 ARG b A L4l B EAS R T
AR H e T R (23.9% ~53.5%) BB TR AR (11.1% ~73.1%) , S5t 45 95 1 st
W, e I3 R AR ) ] REAR JC 4 Rk B3 K RS IR B2 TR, X Setif oy 4 S e I, AL 4 i 1)
il A R A R IR A BE (P B B A SYUEL RS T RGE I R i A A R

8K 53 R R R AR R AR B P 1) SRR  PR - L 8 A5 A A ek I R P 1 i A SRR T e
PRI R ARG PE DY A AT S KN 10% R IR 5% IRARTE S ARI TR 4
WSO R L RS T A 10 d )5, HAR R I SRR L 75.34% 7 . RS LT HHHBRARAR 5 5 AR Y)
R 216 128 A A i 7 5 ik s R o B R TR B, AR AR (s bk ) 88 T R M e AR R0 1 R R
54.26% "7 AR (AR ) FE T R RA AL PR MR RGN 29.2% ~47.6% 0 AHFIE AR EL4)
M TE 50 g+ L'PEG-6000( D1 Ab¥) N R T 1 Jo i A8 Ak, (H 24 W38 58 B2 3 2= 200 ¢- 17" (D3 AbFHE) B, AR
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Z G JIFERIE 67.3% , X SELRR Y] AR YRR Z000 T FHE B m BLEAT B35 RGUE TR, A UE R
TR R R X SRR N RE ST I A, b AR RIS DIRE L 1A T AT AR W] A Y
iR 5 R 22 5
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