34K HoW LA = O 1 87—96
Vol. 34,No. 9 ACTA PRATACULTURAE SINICA 20254 9 H

DOI:10. 11686/cyxb2024393 http : //cyxb. magtech. com. cn
TRLRE, BSLl, LK, AR T A X B BRE ESOK T RIE AR IR L Ak SE 4, 2025, 34(9): 87— 96.

ZHANG Xing-long, SHAN Li-shan, WANG Hong-yong, et al. Effect of drought stress on the hydraulic traits of Salsola passerina. Acta Prataculturae
Sinica, 2025, 34(9): 87—96.

T 2B XF 32 ER 38 B 3K S FFERY 520

Al B AR TR S5 O (5 S O

CH M R 2z b2z Be , Hof =2 M 730070)

FEE R O3 I T DR A A A7 AR A K T R B, 0 ) e S 2 Y e R L 2 W R 0 ) K 03 i RE g A 2
Pk o (HRAET 5 Wl T S BEAE P K 3 PR 3 352 AL FRAE AR OCAT SE A R T M o PRI, AR TFFE LT 52 2R T R IX
DU F AR F 2 B B 3 W TR R, BEE A IR AL (FE 201K A 52 A0 J8 CRBRK ), I~ 52 Ja 22 7 [ I ] 22
BRI TRMK T SH SR BET 500 I (] 540, B2 B T 3 A I P R R AR R JE T S S, Ok
Ty %A i B AR R LS AR TC 2 22 55 2) 5 0 AT LL , 54 B Y B2 B B SR 20 TR R S 1) TR K
1770 53) T T A0 BE Y 25 BRp B S ZE PN FIK 43 128 i 2808 22 (A Agf S 5 4) 7K 0 %2 4300 ORI BE LU 3002 B2 B0 B 3 )
NE T 5 Jp3E 1 S MR, TG o A DL R R N R Al . R B S K Ty IR A T BRI 38 B
W3 TR0 T DU ZEHTE A 4 R R A K a0 i R (R A e K T R <
KRR T W0 B BE TB2E  K I TRIR s R ) B -2 AU 5 K ) SR

Effect of drought stress on the hydraulic traits of Salsola passerina

ZHANG Xing-long, SHAN Li-shan’, WANG Hong-yong, XIE Ting-ting, MA Jing
College of Forestry, Gansu Agricultural University, Lanzhou 730070, China

Abstract: Moisture is a major limiting factor for plant survival and growth in arid zones, and reductions in available
soil moisture directly affect the water transport capacity and embolism vulnerability of plants. Nevertheless, related
studies on the dynamic change characteristics of hydraulic traits in desert plants under drought stress are still unclear.
Therefore, in this research Salsola passerine, a dominant species in arid, semi-arid regions, was studied. Control
(sufficient water supply) and drought treatments (no watering) were set up to determine the hydraulic parameters of
S. passerina subjected to drought stress to different growth stages. The results demonstrated that, with increase in
drought stress duration: 1) the leaf specific hydraulic conductivity of S. passerina exhibited a notable decline,
embolism vulnerability notably increased, and the hydraulic safety boundary showed a significant decline, while
sapwood-specific hydraulic conductivity did not differ significantly between control and drought treatments; 2) the
water regulation responses of S. passerina subjected to drought stress exhibited a proclivity towards water-variable
behavior, in comparison to the control; 3) decoupling between embolism resistance and water transport efficiency of
drought-treated S. passerina; 4) hydraulic safety boundary and sapwood-specific hydraulic conductivity are the main

adaptive traits of S. passerina in response to drought stress. Furthermore, these responses can be modulated to adapt
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to soil moisture changes. In conclusion, the hydraulic traits of S. passerina were significantly modified by drought
stress, with higher water transport efficiency maintained at the cost of embolism vulnerability under drought stress.
Thus, higher hydraulic risk exists.
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BURKSFERKE, B 7.8 cme 25 AT /K 610 0 2 A AR W0 32 2. 8 5, 76 22 I i kOB, 4% 25 em, S8
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conductivity, Ks, kg'm '*s *MPa ', Ks=K,/As) . 70l LR & 5% m 23t /-, WinRHIZO Basic 2008a
(Regent Instruments Inc. , Quebec City, QC, MZE K)F i, 15 2% A 5 Lok A /9 &0k 1 #L (total leaf area, A,
m®) , T8 i 5 %R (leal specific hydraulic conductivity, K, , kgem ™ '*s™'"*MPa ', K, =K, /A, ) & Jz B 547 1 - #Y
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T OXF B R T R4 A Y 25 55 o 38 ] OriginPro LS KRGy AREEREE AR
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2 BB ¥ o0 7 M £ A 22, W 3 M KOP TEZFIFK# Midday leaf water potential 361, 94%%  34.84%% 165, 05%*

7 0.05, I 13 2% Leal specific hydraulic conduc- 25. 88** 6.03* 5. 33%*
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2 HBRESW P # H % Sapwood-specific hydraulic 6. 68* 0.06 2.02
21 AR conductivity
’ 4 FE 40 Embolism vulnerability 47.39%% 14, 47%x 4. 16%

IR 73 Ak BRI ] B 1 2 BG 5 AR R R 7K J3% 4= {8 Hydraulic safety margin 600. 11+ 73.90%F  200. 19%*
FIIE 77 0 7K A % 3 2 (P<<0. 01, % 1) . Bl *; P<0.05; **; P<<0.01. T [ The same below.
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Fig. 1 Variation of leaf water potential
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Fig. 7 Principal component analysis of the hydraulic strategy of S. passerina
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Table 2 Principal component analysis variable factor loading values

F L4 Principal component /. [N K, Ky P, HSM
PC1 0.44 0.43 0.40 0.31 —0.41 0.45
pPC2 —0.08 0.02 —0.36 0.90 0.22 —0.04

Gop: T8 /27K Predawn leaf water potential; ¢y, : 1EF- I 7K # Midday leaf water potential; K, : - L 5% Leaf specific hydraulic conductivity; Kq: i1
FH S 3 Sapwood-specific hydraulic conductivity; Py, $ie K 5 /K B 1 2% 50 %0 B (1) A Ji 35 7K 24 Xylem tension causing 50% loss of maximum hydraulic
conductivity; HSM: 7K 73 %4 8 {H Hydraulic safety margin.
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A 3 o 18 455 LA D b o i B b K A i AR AL o 35 TR AR R AR T R A O P SR 25 S R W SR AR AL, SRR
PR TE VAT T~ 52 Wk 38 5 7K 43 ] 2403 B 7K BRI, Ll T 38 R 22 T B9 O 8 T S 2 U0, T 6 v R S LE S 38 RIK 43
F IR R G A YA S i 1 7K 9338 i ROR AN K 43 R RE 0 T LR A B T 68 0 . X RE S I 58 19 )
PR VAR OC , 3035 2 RN AN TRIAE M) TE 25 B 1K o0 R B 4500 T A TRt 1 AN [m) (4 35 107 AL ) o
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