55 38 A 23 W] S &~ £ Eild Vol.38,No.23
2018 4F 12 A ACTA ECOLOGICA SINICA Dec.,2018

DOI: 10.5846/stxb201711252105

LR, 2 13 S MR, 24, 2 T R 2 3. 0 DO B o vt PR A K G 2 BRI S M. A2 5441, 2018,38(23) -
MaTG, LiXY, LinL S, Li L, Li S M, Wang B.The effects of shade on leaf traits and water physiological characteristics in Alhagi sparsifolia. Acta
Ecologica Sinica,2018,38(23) :

B 98 3ot B T R A5 4K F0 7K 3 A 3 Y 55 i

—%K)E]'ZJA,Z,?‘@)‘LLZJ'* ,7]:7},\ -»/{; , ,%_a 2%1,2,3 ja_]ﬂ_&‘l,z,aaf’i f£]’2’3’4
L Rl B B A A S M BRI R I S N A S E R E SRR E, BB ARFE 830011

2 HHE RSO B AR AS R S AR A T, SR 848300

3 PERHEBET 5 IX P 5 A YRR E s, BERF 830011

4 HEBHEEBERS:, Jbat 100049

FAE AN ST RIS T VD U R 2R i ik R O35 P gt S g bt B9 IE R B (NL) b B SEE R (MS ) R BESEE B (SS) 3
ﬁmﬁjj@zmmﬁﬁ%%ﬂ(/uhagi sparsifolia shap. ) W JE- BRI IR | HEI RN | Hb I B S5 PR S EOAR R B 7K & K 3 Rk
I SILFRE R R L KK SR AR K Ay A BB R S 45 0 R . B 5 O R Y R AIC, 98 S e R TR
(LT) Wt BisE (LMA) (BOEE#F(Pn) SSLTRE(Gs) (ZEIB AR (Tr) UK 3R RO (WUE) B REAR, mi st AL (LA) |
Fert A (SLA) RS KR (RWC) KK (RWL) FK 3 (WP) B THE5 3 45 PR S 80 5 K o0 2 B S B2 1) 3494+ k2
PUARCYE . BERH . B SE 2 B PR EE  JLn MR AR AT = 050 2o B v T RRURIL S~ 40 J00 R 3R 1 2 Ak e i 7 388 B 5 5 HOK 2
FRRFAE F2 B2 T K 53 b3 EAT B G381 7K 24 BARRAE I3 2o A AL I R 22 (R K o T FE FH 44— 1B B R 1ok
M 7 HE B R 57K 3 A BRSO DG A A 2 T S ) B3 s e bR AR 2 B A 52 RWL WP [ Tr Il WUE 3
T3 0 HL K 43 A SR AE A A8k, PRI, RS0 R R0 RTS8 91 it X B i 1 7 DX B A 2 S SRS A T AL A M 52, (FL L HE ' 3 7 3% A
70%—80% H SR I H]
SRR G T B 5 MR e K B R I R K A AR

The effects of shade on leaf traits and water physiological characteristics in
Alhagi sparsifolia

MA Tianguang'>**, LI Xiangyi'>>*, LIN Lisha'*?, LI Lei"*?, LI Shimin'***, WANG Bo"***

1 State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China

2 Cele National Station of Observation and Research for Desert—Grassland Ecosystems, Cele 848300, China

3 Key Laboratory of Biogeography and Bioresearch in Arid Zone, Chinese Academy of Sciences, Urumgqi 830011, China
4 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: The southern edge of the Taklamakan Desert has a typical inland warm temperate desert climate. It is hot in
summer, with little rain and drought; it has abundant light and heat, and strong evaporation; and it has a large water
deficit. Desert plants in this region are often subjected to multiple stresses of drought, high temperatures, strong light, and
wind and sand. Alhagi sparsifolia shap. represents an important vegetation community on the southern edge of the
Taklamakan Desert. Alhagi sparsifolia plays an important role in mitigating the effects to wind and sand and in maintaining
the fragile ecological environment of the Taklamakan Desert. It is, therefore, important to study the adaptability mechanism

and strategy of A. sparsifolia under environmental stress conditions such as extreme light and drought for the restoration of
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degraded vegetation. Current research indicates that A. sparsifolia is heliophyte. Study of its habitats, however, suggested
that-when other conditions were the same-its morphology and physiology changed significantly with increased shading ( from
100% natural light to 20% natural light) , and the plants rarely appeared when shading increased enough. Therefore, this
study assumes that the shading environment will have a significant impact on the morphology and physiological ecology of A.
sparsifolia and will affect the distribution and succession of vegetation communities as the degree of shading increases. The
objectives of this study were to investigate the effects of shade on the leaf traits and water physiological characteristics in A.
sparsifolia on the southern edge of the Taklamakan Desert. We conducted three treatments: natural light ( NL) , moderate
shade (MS) and severe shade (SS). The results showed that increasing shading significantly reduced the leaf thickness
(LT), leaf mass per unit area (LMA) , net photosynthetic rate (Pn) , stomatal conductance ( Gs) , transpiration rate ( Tr)
and water use efficiency ( WUE) in A. sparsifolia, while it increased the individual single leaf area ( LA), specific LA
(SLA), relative water content ( RWC), water loss rate ( RWL) and water potential ( WP ). We concluded that A.
sparsifolia changed its leaf traits to adjust to shade by changing the single LA and single leaf dry matter accumulation;
changed its water physiological characteristics to adjust to shade by attenuating characteristics that have good resistance to
water stress; and adjusted its stomatal regulation and water consumption to maintain a certain photosynthetic capacity.
Correlation analysis between the leaf traits and water physiological parameters show that the changes in leaf traits in A.
sparsifolia in shade mainly influenced the RWL, WP, Tr and WUE, which then influenced the changes in water
physiological characteristics. Therefore, this study recommends protecting and repairing A. sparsifolia in extreme arid regions

using shading measures; however, the degree of shade should be between 70% and 80% natural light.

Key Words: Alhagi sparsifolia shap.; shade; leaf traits; water loss rate; transpiration rate; water use efficiency
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Table 1 Changes of leaf structural traits in A. sparsifolia under different shade treatment ( mean+SE)

E2 AbFE Treatment

Parameter NL MS SS

HJE LT/mm 0.438 + 0.003a 0.401 + 0.003b 0.376 + 0.002¢
AN AL LA/ em? 1.534 + 0.069a 1.807 = 0.057b 2.031 + 0.096¢
LRI AL SLA/ (em?/g) 92.278 + 1.812a 107.819 + 2.450b 135.033 + 2.582¢
Ho MR LMA/ (g/m?) 108.543 + 2.224a 92.942 + 2.137b 74.166 + 1.435¢

NL, IE % YGHE Normal light; MS, H 3 B moderate shade; SS, T J& i B severe shade; LT, leaf thickness; LA, single leaf area;SLA, specific leaf
area; LMA , leaf mass per unit area; AS[f] P R: 3R AR R 4 R 2 8] 25 53 .35 (P<0.05)
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Fig.3 Changes of Transpiration rate and Water use efficiency in A. sparsifolia under different shade treatment ( mean+SE)
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x2 AENERFGTIRIERIM FEMEMER 5Ky EEBSENIBXES T
Table 2 The correlation analysis of different leaf structural traits and water physiological parameter in A. sparsifolia under different

shade treatment

HEZ %X Correlation coefficient R?

iﬁmctcr it J5 Bt AR EAUNTTEA EA N
Leaf thickness Single leaf area Specific leaf area Leaf mass per unit area
AHXT 5 7K i Relative water content -0.699 ** 0.592 ** 0.609 ** -0.662 **
/K HH Water loss rate -0.899 ** 0.801** 0.890 ** -0.907 **
5 27K # Predawn water potential 0.784** -0.788 ** -0.817 " 0.821**
1E4F7K 3 Noon water potential 0.946 ** -0.740** -0.944 %% 0.953 **
FE 542 Transpiration rate 0.962** -0.768 ** -0.930*" 0.951**
IK A3 FIFIZ%E Water use efficiency 0.966 ** -0.767 ** -0.912*" 0.938**
R A G (P<0.01)
3 itig
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