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Phenotype differences between Zygophyllum xanthoxylum and Salsola arbuscula

from open and wind-protected sites

NAN Jiang, ZHAO Xiaoying*, YUAN Hui, ZHANG Linlin
College of Life Science, Xinjiang Normal University, Urumgi 830054, China

Abstract: Wind is an important ecological factor. Plants can capture enough light and resist the external mechanical
pressure by regulating the phenotype. The study area, Dabancheng in Xinjiang China is basically characterized by strong
wind and drought. Salsola arbuscula and Zygophyllum xanthoxylum are dominant shrubs in this area. However, their
resistance capacity to wind has not been assessed. This study investigated the phenotype of S.arbuscula and Z.xanthoxylum
under strong wind to understand how these two shrubs responds to wind disturbance. Two natural wind regimes (from open
and wind protected sites) were designed, lasting for 90 days. In the wind-exposed site, the height of S.arbuscula and Z.
xanthoxylum were reduced, the basal stem diameter were increased respectively, compared from the closed site. The height
of Z. xanthoxylum were reduced more than half in particular. The leaves of S.arbuscula and Z.xanthoxylum from the open
site were smaller in every measured respect than those sampled from the closed site on average. The length and area of the S.
arbuscula and Z. xanthoxylum leaves from open site were reduced respectively. The number and diameter of S. arbuscula
leaves from wind-exposed site were increased, but the number and width of Z. xanthoxylum leaf from open site were

decreased, the length and diameter of Z.xanthoxylum petiole from open site were reduced respectively, compared from the
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wind-protected site. S.arbuscula showed asymmetrical canopy in the wind-exposed site, number of the first order branch was

increased with wind loading. Compared from the wind-protected site, the trunk angle to horizon, branch and leaf angle to

trunk of S.arbuscula were reduced respectively. Z. xanthoxylum from the open site did not have the first order branch, its

trunk angle to horizon was reduced, while leaf angle to trunk was increased, compared from the wind-protected site. It is

indicated that S. arbuscula and Z. xanthoxylum exhibit dwarfism in response to chronic strong wind disturbance, and S.

arbuscula also show a more compact form, with increased stem taper and smaller angle between branch and leaf, which

present a streamlined shape to adapt the prevailing wind.

Key Words:

Dabancheng ; desert

R — A~ H B A A R, WA ) 1 3R B R AT
HEEMR ALY R A A KRR R
AN RS R R AR | IR IR 5 o A 3
BUBE S AR HLRE I A Y 5 R R
HIBFSE BN TR A TR A5 28, Jaffe H <G il
SR FIE AR T YA S Y I8 )5
X R R R T A S R FH A S AU AR AR
[l RS 0 s Sk ket i I AR 3, G S B
25l = 30 45 Oy SRR, R 5T T R R ) Y
M IS S 45 5 R A 1 AR BEARR AR 3 2 e B
HMIE R, PGB A5 AN RER B TS A 0 25 7 A
RO NAB %t R IR B I 254538 REAFAE

— PR, , KA I BIL A T V310 1] e
YL AR s R AR AR
FEAE R BIREARS ( Eucalyptus tereticornis ) 08 5 =20
/N, A6 B AL (Picea sitchensis ) & 25 {77 1a] 19 348
RN, H B K B K & W ( Cecropia
schreberiana ) """ FIFEA K ( Carica papaya) 2R
A e KRR R, K KUE TR, B g7
( Sinapis alba) WA (Acer saccharum ) W 2854
AR RN R R R R
B & B2 3% ( Potentilla reptans ) B34 2 K a
AT SR ) 1 AR AE S R R 1 R
TR BRI 2 LA — 5 A BRI 1S T
WREZ MBSy 8 H TS OL T, e/ AL LR [ Y
FPIARZE 5 2 BRI R 7 KA K AE KA bR
Fi i) db 25 = &2 ( Picea  sitchensis ) | s ( Pinus
thunbergii ) TEEWE Y /N2 AR BHA ( Pinus radiata ) ¥
5 ) KU 25 2R 4G, SR XS FR A K 78 300 XUTH Y 2
5 R eS| A WIS R IO L I AR 73 oy i e el i
M ( Pinuspinaster ) . 20 FMAE 5 3 T 59 32 £ Ik

chronic strong wind; growth; architecture; Salsola arbuscula; Zygophyllum xanthoxylum; shrub;

AN R (Quercus alba) W R G PR R
HIIT 98 R B FEAALL A A [R5 B2 1 B ) XU R
AFETEFE (Salsola arbuscula) eI A/ B B 3K
A B IA BB AN AR i/ 1A i XU Y
Z AR

ARG E M L ( Zygophyllum xanthoxylum )
PR 2 A E AR PR I SRR e 2 ) R
BATUU 5 TR AR e 4 R AR S R G
F e R BAT B EAEH]

ABFFRAE B S R IR R K IR o 5 ok
P A RS, 48R0 DR ) i DA AR K B 32 Tl i
FAEE AN I KUR BE T H 2R At e R A ] 22
59 QKIIFIRT T AT 25 ] 44 U A T8 R 1Y 5 0
LA 7% 33K 19 7 A Gt 8 3 S 8 D XU o 3
RIS T 5 DXCHE A B AR DR IR 07 X 5 B2 A1
MRHE A,y T 52 DR XU XA g A A2 v e 5 A ) ol ) 22
PSR KA

1 #MREFZE

1.1 BF5E XAEL

TRSFUB R AU AE T P4 K LU A A 35 1L e i 2 (]
IATIES , BTS2 TR0 4 M TR FUBEAS 2500 9 5 ), 4 4 %
AR PE KRR RS 2, — H 2Z i 17:00 KU Bk,
SFIIRGE A 5.2m/s , - HdR RIXGE D 11.6m/s,8:00
WG 5z /Iy, KGR A 2. 0m/s, F 33 e K XU Ry
8. 1m/s, —4F Z 1 4—5 F KU iz K, F 249 K oy
4. 4m/s PRI R XGE D 13.3m/s,9—10 H X i
NSRRGSR 2.7m/s PR KR Ky 6.8m/s' 7
S AU F ARG o IR BUMHD X 1Y = EE A Y MR W
F i BV B (Calligonum junceum ) | 5 5 K 5
( Ephedra przewalskii) ARG B, MAMHY) L EA

http ; //www.ecologica.cn



5760 VST

S

34 4

HIR AL THFT ( Dontostemon elegans ) , 55 VK ZE ( Bassia
dasyphylla) % ,
1.2 it

BEMAARSE BM 1205 T 2011 4£ 6 A
10 AR A RS0 A AARER 718 KB A0 T IR
2012 4F 4 H 14 H Ak i Fh o+ Fh A
13kg JF AL 855 H 4 (A E 0.97g/em’, pHT.61, 23
1. 78¢/kg) B M 25em, NAE A 27em WIAERTT . FF
g E H — FUS | ] R B ek A SEAR IR B

FEIRSFU X 4% 5 7 ik 1) R AR A v, 1 — 3
SR A E N B A S 30 2s b, B8 AN A, D
ANHEIXL: F AR UFR I 5 (I8 XKL L o o 35 0 )2 g
JES 1.5m BYFERUR 8 XU R/ A 10mx 10m , JXL 53
R 25% , BEAAERE 6 M EZE, 5 1 HE(TH
PGy ) HEE AL RIS 50em, KRR AE AL
AFHRA L3 BUy S BRI, AlTEA
[Fi] Ak 3 A A8 A AR G A IR T 3 52, E AR AL 55 K
ACE SR 3 3, a8 I s A5 A b 3 IR B T
B W %A AU DR 388 3 5t O 0 , 254 DXL 1
FREG MR I LT 10em A A9 L3 SR B W
FEEFRLD) PN IR 10em 401 HiE
FERR SR = 1.93°C (36 2) , X5 Wi Tm], 434> Ak 3
Y AR AN T 3 F0 5 52 B Y 6 BRI - 338 S AP A TRD
S HE 2 BRI XA R 7d 581 UOK, BB
7K 13mm , $§££ 90 d,,

T 2012457 A 14 H,HE R SRS, AR
bR RO 2 M2 = ] B B A% il skt 4, 76
TR EREALIERE AR RAF) 10 (AR R
BT ) 58 4 i  Jos B H 58 4 il iy S Y iy it
A FF R A e T SRR A CI- 202
A A T ARSI 5 B AR, Bk
T AR B TR AR i, Y RO AR B,
B bR R RO A AR

R RE , HE RS ITEAR 78 g AL AT
1o P00 e S, I M e REORRR (5 ) T AR B S i T AR
CA =025 IR KOG IR 58 5% I E R 10 45
ROIBE B E B AR AR JFE Y
T IEAREE (FHAERR RSB TR AR 5.6 X Fr) ik
PEPDOT A R R AT A, P [ R A
i 32 252 i A B O HLR T RE AL IR 15 e Al
PR ZAERE 3 A LA 32 A I S A i - o fi

i1 BB 23500 S RS TR A A

R1 2012 FFXRPEARR SERR TEEKE (%) CFBEAR
MHER)

Table 1 The water content of soil from open and wind-protected
sites in Dabancheng in 2012( %) ( Mean+SE)

FRRUIX.
Wind-exposed site

JHERLX

H A Month
8 Wind-protected site

4 0.52+0.11a 0.68+0.22a
5 0.79+0.12a 0.78+0.14a
6 0.80+0.16a 0.66+0.14a

[FFT/ NG PR R 225 3 (P<0.05)

F2 2012 FXRPIEREX 5 BHARKR M RBE(C) CFEH bR
®)

Table 2 The soil temperature from open and wind-protected sites in
Dabancheng in 2012 (°C ) (Mean+SE)

EHRMIX

A 6 Month Wind-protected site Wind-exposed site
4 26.00+2.94a 23.75+3.10b
5 31.25£6.50a 29.25:6.94b
6 31.50+5.80a 30.00£6.21h
7 34.00£4.16a 32.00+5.484

[RAT/NE AR Ry 25 57 .35 (P<0.05)
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CFE{EpRiER) Fig.2  The stem basal diameter of Salsola arbuscula and
Fig.1 The height of Salsola arbuscula and Zygophyllum xanthoxylum Zygophyllum xanthoxylum from open and wind-protected sites in
from open and wind-protected sites in Dabancheng ( Mean+SE) Dabancheng ( Mean+SE)
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Table 3 The leaf and petiole traits of Salsola arbuscula and Zygophyllum xanthoxylum from open and wind-protected sites in Dabancheng ( Mean

+SE)
e ARAWE B Salsola arbuscula i Zygophyllum xanthoxylum
AR
Variable TERUIX H AR KX KX HARAUX
Wind-protected site Wind-exposed site Wind-protected site Wind-exposed site
I F %% Number of Leave 115 +3b 127 + 3a 68 + 8¢ 51+ 12d
MK Leaf length/cm 3.4+0.2a 2.7+0.2b 2.7+0.1c 2.1+0.1d
M58 Leaf width/cm 1.52 + 0.04b 1.82 £ 0.09a 0.32+0.01c 0.25 +0.04d
Hrt I AR Leaf area/em’ 0.32 +0.04a 0.21£0.01b 0.66 = 0.04c 0.43 +0.10d
BAREIH T FH Leaf area per plant/cm? 7.42 £ 1.02a 6.20 + 2.78b 26.42 + 3.05¢ 22.22 +5.41d
MR Length of petiole/cm — — 1.1£0.1c 0.8+0.1d
4R E 12 Diameter of petiole/mm — — 2.45+0.03¢ 1.93 + 0.08d
[RIAT /NG PR [ 25 0 22 5 3 (P<0.05)
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Fig.3 The crown of Salsola arbusculafrom open and wind-
protected sites in Dabancheng
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Table 4 The aboveground architecture of Salsola arbuscula and Zygophyllum xanthoxylum from open and wind-protected sites in Dabancheng

(Mean+SE)
e ARAWE B Salsola arbuscula i Zygophyllum xanthoxylum
AL HL
Variable T RUIX H AR KX, TERX H AR
Wind-protected site Wind-exposed site Wind-protected site Wind-exposed site

Ty
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— Lo
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