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Differences in response to soil drought in Afriplex canescens and Tamarix
ramosissima

Abstract: In the construction of shelter forests in arid areas, the selection of plant species with strong stress tolerance and
adaptability is the key. By simulating the pot water control experiment with different drought gradients, the ecological adaptability of
the introduced plant Atriplex canescens and the native plant Tamarix ramosissima willow to drought stress was compared. The results
showed that: (1) With the increase of drought degree, the water content of the leaves of A. canescens and T. ramosissima decreased
gradually, and the Water retention capacity, Proline content and Relative conductivity gradually increased. The Soluble sugar content
and Malondialdehyde content of A. canescens and T. ramosissima were the maximum in mild and severe drought, respectively, and the
increase rate was greater in 7. ramosissima. (2) The POD activity of 4. canescens and T. ramosissima increased gradually, and under
severe drought, the percentage increase of 7. ramosissima compared to the control was about 3 times that of 4. canescens;SOD activity
was greatest under moderate drought, and the percentage increase in 7. ramosissima compared to the control was about 5 times that of
A. canescens. (3) The Chlorophyll content of 4. canescens and T. ramosissima were mildly dry> control > moderate drought > severe
drought, the net Photosynthetic rate, Transpiration rate, Stomatal conductance and Intercellular carbon dioxide concentration of 7.

ramosissima decreased gradually, and mild drought had a slight promoting effect on Chlorophyll and photosynthetic capacity of A.
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canescens. (4) The correlation and principal component analysis results showed that the relationship between the traits of 7.
ramosissima was closer under drought stress, and the relationship between traits and traits was not easy to change in A. canescens,
which was relatively conservative. Conclusion: A. canescens is less affected by drought stress, and its drought adaptability is stronger
than that of 7. ramosissima.

Keywords: Atriplex canescens;Tamarix ramosissima; Physiological characteristics;Drought adaptability
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REBT, 7R B E T R A AR S TR U(ROS),  mi7KF I ROS 5 B0 WA A s 45 14 13497 S ek 24t e 4t
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VU E#E (Atriplex canescens), NVWLFHER R, (T RAEFRIXTZ 04, 0l LA RAE Y, R
o, BEESEIGY, RHTAEBSBEAK RN REFEARL1, BHHEFESAEENHEANZ
FEFRY, A R AR BRI AT VYR AE 5] M 25 R Zth ) iz e, FE RGP AR XA KR
Uf o ZHEN(Tamarix ramosissima), | 25040 T 3 ARG HO) 5 DL yb Felal, W sl 2894 Shms AN i o
T-RAE o, RIEHEARZHM 2 LWF, E7REAS RS kS HEAERI2, 2 PR BA B N
HABEATE, @GN T RIDET AT H 2R %A, A8 ROy v b+ 5 b X w2 AR A0l K e Al
RAEL (2, (ERTIREYD, VUBERER, L S A rE SR, S 2 Rl 2 BB M e SR P
MZERIENTERE .
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1.1 R 4R

0 M 1AL 7E T 4B o 7 [X B LR R 27 bl 2 S B vl (AR 81°27, AL Eh 40°54'), Wiz il iy i 2+ 5 i
A%, R B CIR-2810, BemriE 4000, FERBHSEST 133.7~146.3 Keal-em2, 4F¥)HM 2556.3~2991.8 h,
P B>, FHEKE 40.1~82.5 mm, FHZEKE 1876.6~2558.9 mm, LI LIFEEYD N3

1.2 Bt

1.2.1 SChatAHt

2021 4 3 IR AR S VR 25 ) DU S B bk - AT (R 2 A0, RN B b, T ORUES i IR
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2022 4F 7 HIE KA S AE HRR TR, FE—k, BB 40 2, Bk LIk BGRET 5
W, [ 3 kg, HINENIEEAEIKER 24.2%, HHEEE 1.51 gem3, £FEE 0.12 gkg!, &
16.14 g'kg!, W& E 031 gkg!, &M E 11.91 gkg!, BseUEE1TH FE B R/KBEE. 8 AXITF
A, AR E R HIET R AR FRUE(GB/T 32136-2015, E/KEAE 12%15%2Z [ 3R 5, 8%A A NT
B S%ULATNNE R, AR -5 H )RR K S IE DAIG K 2 a4 S 5 BR(CKO) [RI B 62 B 2 T (W) (W)
FHEJE(W;) TR, G 8 (R 1) TELIERT 2 RXTATE BRI 7 5K, B RIE LS KER
F 0 BV 0 o P I 3 A KRR EE K ) A K & A0 30 RS9 H 5 H), fEF E 10:00-11:00 W&
HSH FIERUTC N BE R S OB 5 Bamdt FECGE 3-5 ), TR g5 B HEETR Rk EE
[l Sge s, EH 5 ANHTEE: Fr 0 E AR S K EARROK 7, Fél AR i RO R S RN -80 L UK AR Hh R A

P00 5 #H R AL B AR AL AR R o
R ORI CE

Tab.1 Soil moisture gradient setting

K3 Ab B HH ) 7K & T3S KE
Moisture treatment Fieldcapacity(%) Soilmoisture content(%)
CK(¥T ) 70~80 17~19
W (RET5) 50~60 12~14
W1 -5 30~40 7~10
Wi(E & T 5 10~20 4-5

1.2.3 FEtRNER /5

FH LI-6400-2B £ #5065, #Gimik BN 1500 pmol-m2-s-, WRJEEE N 3501, ZFMEEEN 500
pmol-s™, HEZEMIIE N 2 LE COL IRE HAMNEIAEE —3, 7ERFEIR S 10:00-11:00 Wl & 1§ 753 2% (Pn)-
B AR(Tr)s RILFE(Gs), KD FI R (WUE)=Pn/Tr, SOIARBNE. B PY ML (03570 500 < it
AL (POD) S PEAEE S AL ) B AL BF(SOD)TE M, A L SR MR i S0, BB ETSE av M4k
by MGEER. K N ER)RA 95 % OEHRIEARIUAN, R L kI E nVA TERE(SS) S i, BtkEi =
e S £ 3200 5 JH 2R 5 i (PRO), AL b BRVE I e T T 5 B (MDA), 1 7 AR &5 7K B (RWC) iR 1 Ak
FAENA, LRIK 7 B A B AT (24 h) R L VENSD,

1.2.4 BURDHT

R H SPSS26.0 XTSLie H# H ANOVA #4773 41, KA Duncan 5147 2 5 H L (p<0.05),
Microsoft Excel2019 ZFE £ #E, Origin2022 {EF, EFR A ElE 58 P E bRk %

QRS9

2.1 TIEFEMNHREEKERZZ R REN

BE A 3T SRR RE RGN 2 PR AR SR R R A . R PR, E TR AR EE R PR A
A S KBRS B RBER T 6.15% 7.60% 14.41%, 2 KM F A& KR AR T 2.59%.
5.46%- 9.67%, VUIHEHE FRARIRE B KT 2 BBl . fR7K 77 S HIXE S K AR S, 5068 R AR EL D052 28 1 £
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IKITHIBE R T 21.14% 51.81%- 52.94%, Z BB B ARKF1 53 B K T 32.70% 45.67%-~ 68.06%,
AN R K 7 B 5 K (R 2).

R 2 LIET-FEPRERT 2 FEEA: AR K A CRAK T R

Tab.2 Effects of soil drought stress on relative water content and water retaining capacity in leaves of two shrubs

Ytk LK AR B KR TRk 7
Species Soil moisture Relative water Water retaining
CK 88.19+1.19a 39.59+2.63¢
W, 82.77+0.98b 47.96+3.10b
A. canescens
W, 81.49+1.10b 60.10+2.65a
W; 75.48+0.26¢ 60.55+0.58a
CK 80.74+0.0.38a 21.04+1.74a
W 78.65+1.00b 27.92+0.80b
T. ramosissima
W, 76.33+1.07¢ 30.65+1.47b
W; 72.93+1.58d 35.36+1.96a

VE: CKe Win Wolll Wy R B L3O PRI SRR o BE RN TR LBt R RN 5 B AR T B 2 S P 35
(P<0.05), T,

WA B3 R T A, 2 MEAR R R & BB T E, xR B R R (P<0.05), HET R
A6 DY v A AN 22 BTN A i R 7 A N B de s, 0 BN TR TH R T 42.32%. 21.88%, DU EE T
[0l 2 €25 221 NS R V.V

B LI RRE O, SRR R M (SS) B R BRI R SR kN R A . DU AR R T
Fa T HME, BRI T 62.19%, 2 BREMIE oS N A BRORE, BON TS T 84.55%,
EL RN HEE NS RIR
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Fig.1 Effects of soil drought stress on proline content (A) and soluble sugar content(B) in leaves of two shrubs

2.2 HIRTFEXH A HEXESEREE MRS

BEAE L SRR REHT R, 2 MEEAIH B R N L R RS, BOn IR R 2 R (P<0.05). t
S 5 AL T ] R DUV R Py A L AR I, H R T AR 2 )G R UM (P>0.05), T 22 BRI
AR R RARE TR T EE R T HR T RAE, BRI RT 41.31%. £+ R0 T 2 HRE
WP R A O, RO BN T 154.99%, VUSBVEZRE) — R & BAR K T2 MR KXME, BOo Y
T 16.50%(E 3).

WaE T R K, 2 AR 1 E A B AL B (SOD) & 1t 2 2 39 K ek /N 24, i o S8 Ak ) i
(POD) 2 Z# T KIS o B 3T 2Lk 2 AT SOD i ML i, A0 AR b 0 sl V5 22 0 22 B A
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RITEE T 29.17%. 163.56%, LA BT O NIE . I 580 T VU3 L B AR POD 3%
P, ERE. PEMEETRAET, VUEER A EEIM T 2.65%. 37.35% 51.83%, IfAHNT,

LR DI KT 76.70%, 98.69%-. 158.43%, ZEiAEMIAIEIETE K 3).
% 3 AN T LA 2 Rl R H G 2 15 A R

Tab.3 Effects of Different Soil Drought Stress on Relative conductivity and Enzyme Activity of Two Shrubs

YrFh LSRR AR AL WNoREE SOD i POD itk
Species Soil moisture Relative Malondialdehyde SOD activity POD activity
gradient conductivity( %) content (U-g-'FW) (U-g''FW)
CK 28.77+2.32b 10.65+1.06b 453.89+25.07 2778.88+394.
A
\A 35.63+3.95a 12.41+1.36a 506.67+26.01 2852.65+252.
W, 37.26+3.74a 12.39£0.07a 586.30+21.97a 3816.76+790.
canescens
W3 39.24+3.41a 10.08+0.09ab 383.14+41.63c 4219.25+551.
CK 26.75+0.49¢c 5.56+0.01c 321.74420.69 8.90+1.93¢
T
W, 32.324+3.38b 7.53+0.05b 783.42+98.13a 15.73+1.88b
L W, 35.09+2.60b 7.314+0.56b 847.98+36.66a 17.68+2.22ab
ramosissima
W; 37.80£1.42a 14.18+1.33a 309.45+45.72 23.00+4.84a

2.3 HIRFEXNREABENTNR

ERETREMT, MR SGE a. R by SSRGS EETAL RN T 75.21%,
72.04%- 74.42%, ZEEMIBEINT 6.74% 10.05%- 7.48%, 1535 2 3 i VU5 B8 1 o K . /E Fp IR
FET R4 PB4 R a HEEER by SR E . B MRS ERN AR ZE %R, 20
Bt FRAA b 2 B S PR AR (B 2).
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Fig.2 Effects of Soil Drought Stress on Photosynthetic Pigments in Leaves of Two Shrubs
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Nk 4, WEETRARERI, 2 MHEWE LGS, [ILSRE . AR RAK SR H R S0 R R
B, TR N R BRAANE, BT RS T VR RE O G A AL T AN A A
T, ABSRE 7K 431 F R 3R A 3 R

XA E R, VBERL G EBERE TR NERKE, B IE T 8.20%, fEHEMEETR
N 2B R AR T 55.15% 65.24%, i VUV ZE0 B A0 Sl A T 19.66% 45.69%, ZHi%
RO Y 20 R AR AR 52 B K

PRI 1Y) ZE Bt R A A v FE AR 52 N3 R B RIS, 2 R BN B AR T 37.70% 42.67%, 1
VUSRI BRI T 9.59% 45.15%, Z BRI BR I (o 232 2 DU S B B K

DUSBTE R K 73 R R B T R4 R AR T 11.20%, 11 22 BB MU 20 A5 FAEA T 28.08%, 22 F M)
WUV R PRARIE oA . T RIL SR, WAEMES . EETREMA TYRAREER.

K 4 AR 3BTRS 2 FEAE S S H
Tab.4 Effects of Different Soil Drought Stress on Photosynthetic Parameters of Two Shrubs

IR BEE PR pUE SILSE ZE T A KA FI R
i Soil moisture Pn Gs Tr WUE
Species
gradient (umol-m2-s-1) (mol'm2-s- (mmol-m2-s- (umol CO, ‘mmol~
CK 17.37+0.93b 0.10+£0.01b 2.61+0.12b 6.66+0.42a
A Wi 18.80+0.43a 0.13+0.01a 2.77+0.02a 6.79+0.17a
canescens W, 13.96+0.12¢ 0.07+0.02¢ 2.36+0.04c 5.91£0.14b
W; 9.43+0.23d 0.05+0.01c 1.43+0.04d 6.56+0.12a
CK 22.03+0.31a 0.16+0.01a 3.254+0.15a 6.80+0.36a
T W, 15.77+0.64b 0.12+0.00b 2.40+0. 03b 6.57+0.20a
ramosissima W, 9.88+0.33¢ 0.100.00c 2.02+0.03¢ 4.89+0.23b
W; 7.66+0.17d 0.10+0.00¢ 1.86+0.06d 4.12+0.23¢
25 MM SR EEM T
VU b &K E. RS ESMASHEEE LM, f/K 7. POD iEME. AR REEE N
FHK . ZHFENIBR SOD V& A S & AN RIS H B &M E R, oK), X FE, B oS
&, POD ¥tk AR S &, WEMEEE5 G SHE R E MG, MY EKE. MEaRETES LG

ZH R B TEA (A 3).

A TN 2 BRI U RE 1) 16 MR AT ESR 8T, W R Z TR KT 80% HAFE(H
KT VAERNFIR AT S5 SRR DREREFY 3 A F R RARTTIRE N 89.81%, F ks 115 52.08%, FE
B EKE. MR RTRIOCESEAMS. T 2 15 23.69%, EZHZRGHE bR TR RS A
Bee ERT 3 14.03%, FEH SOD M. N RS & KAFIHMEHR. ZHEM PCA 458 5 143
AR ZES, /2 NS BRTTIREN 89.49%. TR 115 76.62%, L 2 15 12.87%, LM
1 BUF NSRS T B SOD W& HEAM AR FBFRI(E B.(R 5).
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Fig. 3 Correlation analysis between the traits of four winged 4. canescens (Ac) and T. ramosissima (Tr)

(RWC, X E/KE; WRC, {R/K7); RC, AHXTHLS#,; MDA, W B&#; Chla, W43 a &fE; Chb, FHERDb S Car, R MR
Fims TC, BMEHRE R, SOD, MAMNMBLEFETE: POD, HAMMEEETE: PRO, MEMS&: SS, WIAMMSE: Pn, HEEE: Gs,
SILREE; Tr, ABEE; WUE, KAFIRE; *RoR P<0.05 KPR **38R P<0.01 KT 8#)

5 VYA 22 BRI PR 2 18 6 3 By 23 Hr

Table5 Principal component analysis between the traits of A. canescens and T. ramosissima

ERA A. canescens T. ramosissima
Ei=pa PCI PC2 PC3 PCI PC2
RWC 0.734 -0.66 0.092 0.955 0.062
WRC 0.72 0.522 0.396 -0.943 0.096

RC -0.52 0.692 0.103 -0.882 0.227
MDA 0.369 0.419 0.676 -0.830 -0.379
Chla 0.826 0.54 -0.039 0.938 0.241
Chib 0.863 0.488 -0.046 0.916 0.320

Car 0.692 0.695 0.017 0.935 0.239

TC 0.837 0.528 -0.036 0.937 0.254
SOD 0.352 -0.026 0.838 -0.007 0.980
POD -0.798 0.29 0.12 -0.863 0.052
PRO -0.798 0.51 -0.001 -0.907 -0.057

Ss 0.241 0.824 -0.242 -0.651 0.527

Pn 0.966 0.175 0.048 0.979 -0.174

Gs 0.94 0.051 -0.089 0.883 -0.425

Tr 0.918 -0.235 0.287 0.926 -0.316

WUE 0.383 0.16 -0.855 0.964 0.121

KE A 8.333 3.791 2.245 12.259 2.059

bt 52.080 23.694 14.033 76.619 12.869

ZRTT 52.080 75.774 89.807 76.619 89.488
B 0.580 0.264 0.156 0.856 0.144
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KREFFRKI, £ RREHHEYH KK, SE A SKEREAC, [FN Y688 52 & i
TRAKBES), RmEmBERTETYR SR, FBAIVIIL S S RNE By LA FEI K, 4ERRIE#  AKAR
(016171, KK FTAREN], & T FHainml, DU 20 2 KA i A & KR R TR, fRK
JIZEIG R, VU RA SOKE R E R, EEETRE T 2RBENRKIIGIREE R, SHENKHE
i I R RN, SR K A kU8, AR e TR i B T Y AR R DA R
&, H@?\@&*ﬂﬂ%ﬁﬁ%?ﬁﬁiﬁE‘J@fﬁlﬁ‘I’«l%@"i’ Refig AN N zidE e, BB R0 K i 1
o IR KEER KRR, XEDLRFEH, £S5 2RNE R E'*ﬁ‘ﬁ%lﬂ‘]ﬁm%iﬁ
WA, Y% 2+ R a RGN B TREWAL SRR, BBk, SEREY iR e

o PAIEPENES B —FhE EAEE I, FIVEVEREAE K S BRI T BRAGIEIE S, SR K
W, AHF TR 2 FREARLEA [T S0 BN BN R & B3 T I, AR S E R TR

ESHT AT F e TR, DUEERE . AR (Quercus fabri) 2 B AN AT i 4 & & iR — 2R
(28221, PUHVERE i 2R & B R BOR, £E T R N rsE T K55 RBEER

T Fie AR P IE AR A K T, B IR AR, PR e e, AR
HNE, HERRCRELT YN R, AR AR FERR AT, TR ACE R I AR X
SREEYE T, BAEREETFAE T 2 R0 SN, U 2 BRI R AR
T A BB A8 22 4t LR T 5 kil s R B AR, R ] 2 BRI VY832 SOD W MEAE Hh &
TR T RRIHA, ZHEEMEX ARSI T 163.56%, VUMV 24 H X GE. fEEET2KF
N2 BRI VYRR POD JEVEHR IO, RN RGN T 158.42%, M 4 DY 20 i 22 o f| 24,
RPN ZH NG S) T R EE R 5% .

bEE T R OR, 2 MR SOD BEE MR B T 50 T W BRAIC, wTRe= T R MhiE ~ R
EALPER, LR Hy0p BUE SOD BEWEMERSS, 1 POD W& TEAE HoO, 15 T HY 38, ¢ HoO, 70, 4 Hy0,
5 & 1 A P SRIEPE) OH, BRSOG4 T 77 AR ()3 1t A 0 45123241, SOD il i 1t E LR
FRACEE N BTN I, AR T R AN R SR A R, B k. e
KRGS R WAL A N AR U LTS [F R EE R 2,

MER R S EACEIER T RIEEREEMN, KoM SR EMrEZER R, SRRy 2 My
IR USRS PR EEARETREBE TARANE, BETREAHT 2 MERPICEORIE,

55 FiE s ek DU 2R DL K 5K R R AR AH (Platycladus orientalis) IR 78— 21229, R AT RE 2T 255
FHEVRY RGITE, e SR SE UM EFPOGEIERN, METRREEE RS R Gt 23
AT, AR R S B IRAC. ERET R NUSERGAR S EMN, JeG e /IR, memm

HREIFFEEREMC. TR &M MBEYCE /IR R R Z 7T HK, TR FBRILRABIN R — Ak
ERER, MRS SCZEY NS SN RS A EAE S R, T8 &4 N EREE. hee
B A UL S S A BT 1~ 467 < A 45 R AT RE S AR A (1) O SR F 21

FHRPELR ], 2 FhEARN T BRI RN E, PUIBIE R 46 X W EAHCHIER, 2RI 97 X
WEMROIMR, E R IR B DTRR R KT 80%, K PUMIEZE) 16 NMEFRIA N 3 2K, 112 H BA
HA 23, ZHEBNMETFEPE TSR AR IS . 37 AR S 5 2 RS a s,
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7 SO PR, AR IR 2 [0 R R 5% RO R T FFREE, 8 EPE IR 8] AR e 5 % Tk
2627, LR R T R0 T R AR 2 6 O R S IS, T DU B AR R R, R 5 A
AR B EEIR 10X 3 £ BT R B,

M2, T RAMT, NEEE TR RS R, ORISR AR,
AR E B A R R, RO T M08 % Hobi 3 B it B 0 AL RS PR L) DR R
IKATCARIN T SFR . PO b 2 T R, R 5 eve R, R BRI Tk

PEONIH : E X LAk “rh BRIl Tk XN TR pont 35 g L2 B KU LRI 7T 7 (2020T130554)
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