55 41 B4 3 ) FE X RS R Vol.41 No.3
2023 405 H Agricultural Research in the Arid Areas May. 2023

SCEHS 1 1000-7601 (2023) 03-0248-09 doi ; 10.7606/j.issn. 1000-7601.2023.03.31
AAEBREABEEX D RESEN
B EME 5=
ZEF B

(CHAARI IR, HR A TE B S DK E B i [ R i S 2 (7 6 , 1R 220 730070)

W OENBTCEN X 1 a &M BRI R LAy AL R EE R R R T 2020 R DAH R R B R R A
REESBWD KL, HEBSEN AW ELBERSHEETHHUH#TTAR,EREA () FREFEH
AR EHEIEREFLEOHBEENTK, 20 6.81C 2669 h 1 16.22°C, R T H & &, 2 5 H 8.58C .
2873.4h £122.94C; H R E LA KE T ERR L EAYNBR YRR, 25 4.53% 17.51%F 6.81 g - kg, K #
EHEN, 0 K 1.46% 7.19%F0 5.55 g - ke, HR AL ktkE BEERLH RS, 55 H 70.63.54.24 cm F196.15
em, R ¥ E N, 420 62.40 .46.77 cm 1 86.31 cm, (2) HHED KR ENEMFELS B ARA LS KT, 25
N 7.56 g.15.98% 70 0.291; F [/ £ MR -2 MR-rt MR-Ab of-Z H-ZRl-HAEDEHE a<l WRFHEEK KR,
(G)3AMEEd HEfm £ ot AN EHNERESIMEEEMX SRANEREI R B E AWK REDE
MAGFHAE LTHEOABEERREZ AR, 5LEEANT AL AKE DHEREIRBEZFEMX; £
B FAMEESr AN EZHEREZANEZAMR, MR, FREAFLELSKENELR
BOOKRAEKEE, DAUBRESELESENM AN ERABEEN, PARTANEREAEZATH LAY E AHE
BEATEREE,

KB DK R E T HARAE, £ E 7 W £

hESHKE.0948.12 TEAFRER A

Morphological structure and biomass allocation of Agriophyllum squarrosum
in different habitats of east section of Hexi Corridor

JIANG Shengxiu, ZHAO Peng
(State Key Laboratory Breeding Base of Desertification and Aeolian Sand Disaster Combating ,
Gansu Desert Control Research Institute, Lanzhou, Gansu 730020, China)

Abstract: To reveal the response mechanism and adaptation strategies of annual plants to environmental
change in desert areas, the morphological structure, biomass allocation and its correlation with environmental
factors of A. squarrosum in Minqgin, Wuwei and Gulang were studied. The results showed that (1) The average an-
nual temperature, sunshine duration and soil average daily temperature in Gulang were the lowest, which were
6.81°C, 2 669 h and 16.22°C , respectively, while Wuwei was the highest, which were 8.58°C, 2 873.4 h and
22.94°C , respectively. Soil water content, soil silt and soil available phosphorus in Gulang were the highest, which
were 4.53% , 17.51% and 6.81 g - kg™', respectively, while Mingin was the lowest, which were 1.46%, 7.19%
and 5.55 g - kg™', respectively. Gulang had the highest plant height, crown width and root length which were 70.63
cm, 54.24 cm and 96.15 c¢m, respectively, while Minqin were the lowest, which were 62.40 e¢m, 46.77 cm and
86.31 cm, respectively. (2) The biomass, mass fraction and root-shoot ratio of Gulang were the highest, which
were 7.56¢.15.98% and 0.291. The biomass of root-stem, root-leaf, root-flower, leaf-stem, flower-stem and flower-

leaf showed allometric relationships with a<1 in different habitats. (3) Plant height was significantly positively cor-
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related with root, stem, leaf and flower biomass, and significantly negatively correlated with root-shoot ratio in the

three habitats. The root biomass and root shoot ratio were negatively correlated with average annual temperature and

soil average daily temperature, and positively correlated with soil organic matter, total nitrogen, water content and

silt. There were significant or extremely significant negative correlations between annual sunshine duration, annual

total solar radiation and leaf and flower biomass. Therefore, the soil moisture content and fertility of Gulang habitat

was better, and the growth of A. squarrosum was better. The morphological characteristics of A. squarrosum showed a

trend of synergetic change with individual biomass. The accumulation rate of underground biomass was higher than

that of aboveground biomass, and that of reproductive organs were higher than that of vegetative organs.

Keywords: A. squarrosum; environmental factors; morphological character; biomass; Hexi Corridor
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Table 1 The main environmental factors in different habitats

3% K F Environmental factor

e AR
Habitat

AR H BEREL

Annual mean Annual mean

AR BH B 2

Annual total solar

A3 H R E

. . A K T HERAL
Soil average daily

Soil water content/ % Soil clay/%

temperature/ °C sunshine hours/h  radiation/ (MJ » m™2) temperature/ °C
R ) Mingin 8.20+0.821a 2833.0+186.243a 6330+163.192a 19.00+3.753b 1.46+0.418¢ 3.29+2.291a
I Wuwei 8.58+1.105a 2873.4+147.022a 5878+147.386b 22.94+4.377a 2.67+0.945b 3.32+6.670a
i Gulang 6.81+1.273b 2669.0+128.243a 5590+218.741b 16.22+2.615¢ 4.53+1.175a 3.22+2.102a
3% K F Environmental factor
A8 N I TIEHLT TIEAR SR SU ¢
Habitat iiﬁ%\)& i%@*i Soil organic matter Soil total N Soil available P
Soil silt/ % Soil sand/ % 4 . o
/(g-kg™) /(g-kg) /(g-kg™)
&) Mingin 7.19+4.744¢ 78.25+15.342a 3.33+0.104b 0.29+0.009b 5.55£0.425b
o Wuawei 10.55+7.650b 78.99+16.340a 2.49+0.092¢ 0.16+0.008c 5.72+£0.231b
A8 Gulang 17.51+12.744a 79.65+8.841a 4.05£0.115a 0.35+0.022a 6.81+0.566a

T BUE A E bR EDE | RPN TR0 22 53 B35 (P<0.05) . T 1A,

Note: The data are represented by mean + standard deviation. Different letters indicate significant differences among different column at P<0.05 lev-

el. The same below.

xR2 AREEETKIFEERFE
Table 2 Morphological characteristics of A. squarrosum

in different habitats

bR KRS/ em SEENE/ em FHAZ/mm R/ em
Habitat Height Crown Base diameter  Root length

8 Mingin 62.40£0.962c  46.77+1.029¢c  21.35+0.878a  86.31+1.315¢
BB Wuwei 67.59+0.704b  50.10£0.704b  22.36+0.669a  90.75+1.108b
HIR Gulang 70.63+0.358a 54.24:+0.768a 20.62+1.014a  96.15+1.246a

R B A 3 AR T B 25 5 (P>0.05) 577
TRV KR AR (96.15 em) (RBEIKZ (90.75 cm) |
/N (8631 em) 3 AMERZ B 2R (P
<0.05) , HULIER, AiRAESE FUVRA RS RAT
23 ARAEETHKREYEREHERIFIE

2 3 v LAE ), A IRV RAR A W) B 45 K (7.56
g), BEE TR (P<0.05) , ok gl f R i)



53

FELEF5AE TP E AR BOAS [R] AR S5 0 VD K 25 285K e Ay 1k 73 P Y 52 1 251

K3 TRERFZFHTIREREEVE REVERRTELL

Table 3  Biomass of different organs, total biomass and root/shoot ration of A. squarrosum in different habitats

HEBE WAEYE/ g ZEYe/g A g Y/ g BAYE/ g M

Habitat Root biomass Stem biomass Leaf biomass Flower biomass Total biomass Root-shoot ratio
) Mingin 4.43+0.771b 35.17+0.731a 20.82+1.000b 20.98+0.280a 81.40+1.014b 0.198+0.057b
L Wuwei 4.41+1.302b 32.42+0.499a 19.80+0.783b 21.62+0.235a 78.25+1.311¢ 0.199+0.056b
A8 Gulang 7.56+1.135a 32.27+0.761a 25.23+0.115a 23.01+0.251a 88.07+1.520a 0.291+0.036a
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Fig.2  Allometric relationships between leaf, stem, root and flower biomass of A. squarrosum in different habitats
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Table 4  Fitting parameters, isometric growth test and common slope test of leaf, stem, root and

flower biomass of A. squarrosum in different habitats

5 e mi&tt@a%ﬂg A KA
Parameter Hebitat Correlation gr()wlh index Constant growth test
R? a(95%E{FIX[A] 95% confidence interval ) F P

R85 Mingin 0.1119 0.2465( -0.0973,0.5903) 2.268 0.1494

-2 A Wuwei 0.1802 0.1495(-0.0084,0.3073) 3.955 0.0621
Root-stem R Gulang 0.1075 0.0788(-0.0336,0.1912) 2.169 0.1581
L[] R AL Common slope test 0.0838 - 5.309 0.0248

F ) Mingin 0.0521 -0.0849( -0.2643,0.0944) 0.989 0.3330

e A Wuwei 0.0028 -0.0294( -0.3059,0.2471) 0.0498 0.8258
Root-leaf TR Gulang 0.1576 0.1576( -0.0208,0.3092) 3.368 0.0831
L[] R A5 Common slope test 0.0321 0.0788( -0.0349,0.1927) 1.923 0.1708

R Mingin 0.0551 -0.0962( -0.2934,0.1010) 1.051 0.3189

-1 B Wuwei 0.0488 0.0628( -0.0745,0.2000) 0.9234 0.3493
Root-flower HR Gulang 0.2178 0.1797(0.0110,0.3483) 5.013 0.0380
Fh[F] 4 A K Common slope test 0.0461 0.074(-0.0147,0.1643) 2.800 0.0997
R4 Mingin 0.0042 0.1278(-0.8508,1.106) 0.0753 0.7869

-2 B Wuwei 0.2583 0.335(0.0709,0.5992) 7.106 0.0158
Leaf-stem IR Gulang 0.0024 -0.032(-0.3597,0.2950) 0.0431 0.8380
H ) #H KL Common slope test 0.0229 0.1501( -0.1072,0.4074) 1.346 0.2476

R #) Mingin 0.0553 -0.4228(-1.288,0.4427) 1.053 0.3183

-2 B Wuwei 0.3115 0.6887(0.1895,1.204) 8.327 0.0098
Flower-stem R Gulang 0.1547 0.2455(-0.0387,0.5297) 3.295 0.0862
LRI APEK Y Common slope test 0.0041 0.0784( -0.2478,0.4084) 0.2402 0.6259
R85 Mingin 0.3846 0.6829(0.2551,1.111) 11.25 0.0035
P B Wuwei 0.0029 0.042(-0.2474,0.2559) 0.0012 0.9722
Flower-leaf TR Gulang 0.0492 0.2351(-0.2769,0.7471) 0.9307 0.3475
L[] R AL Common slope test 0.0726 - 4.544 0.0373

T - RN AL RRR

Note: — indicates that there is no common slope.

RS> FAREEDRHKS . ERIRKGNMEEMEEBEXED T (FERE n=9)
Table 5  Correlation between plant height, crown width, root length and individual biomass

of A. squarrosum in different habitats ( Sample size n=9)

|50 Mingin B Wuawel iR Gulang

a7k — — — — — —

Biomass/g R LSS T I 73] LSS AL 73] LSS AL

Height  Root length Crown Height ~ Root length Crown Height Root length Crown

MY Root biomass 0.755*  0.902* * 0.364 0.652* 0.752* 0.463 0.664 * 0.635* 0.402

ZEH: M1 hE Stem biomass 0.645*  0.264 0.445 0.765* 0.104 0.536 0.752* 0.539 0.521
It AE ¥t Leaf biomass 0.752*  0.403 0.742* 0.623* 0.369 0.756 0.823**  0.558 0.778 *

AEEY)HE Flower biomass 0.664*  0.510 0.823**  0.786" 0.260 0.924**  0.875** 0.470 0.904* *

MR L Root-shoot ratio -0.742*  -0.250 0.669*  -0.698* -0.536 0.658*  -0.852"* -0.772* 0.723*

1 Note: * P<0.05; # * P<0.01. T[], The same below.
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®o6 HEEVMESHERFHEXEST(HEE=9)

Table 6 Correlation analysis between organ biomass and environmental factors (Sample size n=9)

WA T BAEYR A=Y EGR7)os A VIR h5s MR 5 L
Environmental factor Total biomass Root biomass Stem biomass Leaf biomass Flower biomass Root-shoot ratio
b= E
R 0.334 ~0.908" * 0.761° 0.403 0.441 ~0.798" *
Annual mean temperature
4 H HBH %
FHH ET%Z 0.553 0.117 0.571 -0.687 " -0.868 * * 0.363
Annual mean sunshine hours
O 24 I
AFAH B A A1 L. 0.527 -0.248 0.208 -0.662 " -0.927* " 0.227
Annual total solar radiation
i“‘ )
- +LiH #J{EJ‘E -0.256 -0.972" " 0.731" 0.334 0.351 -0.822" "
Soil average daily temperature
g A
LR 0.687 0.769* -0.104 0.550 0.519 0.706 *
Soil watercontent
.
.j: ﬂﬁ*ﬂﬁﬁ 0.685 " 0.802" * 0.551 0.697 * 0.701 " 0.872* "
Soil organic matter
i I
.. i%i.ﬂ 0.626 " 0.753* 0.361 0.682 " 0.446 0.713*
Soil total nitrogen
. ig&ﬂjs&% 0.347 0.208 0.356 0.331 0.242 0.160
Soil available phosphorus
4Kk Soil clay 0.453 0.517 0.206 0.100 0.232 0.103
FIEHPRL Soil silt 0.536 0.677" 0.571 0.621 " 0.305 0.614 "
+HeRbAT Soil sand 0.308 0.557 0.531 0.207 0.183 0.106

32 AREETHKREVEIEFTERESES,

INEE TR L

YW R T HoAe A K & & i R x4
FF M B R R R RE S R A )
SYECHAE AR A IR B A KR R A a L b
T M, AR IS A AT L e I R S e AR ) A )
SYECARH B AR Y R AR A A
() EE LA 4, B R K 4y | SR ) R A
FIVEITS . ABEGE IR, 3 AR5 P AR AR W i e oy
IR (7.56 g) RN (4.43 g) BUEUR/N(4.41
g), R iRV K A 5 AR e L (0.291) |, i 43
AR AT H YR N IR 1 A AL (6. 81°C Al
16.22°C ) , 5B XY % 5 (8.58°C 1 22.94°C ), Hhyk
LSRG S B WA B B 4 B b TR M
Ay AT AR X )N T B K T 2 1 R
IYBOAARRES X 5 AW I 45 I, LB ) 4y
BB, AR 34 SR - H 23 R Y 2 v
KARA YRR e LY (ARG, P<0.01) , iXJ2 R
R T 18 N AR AT, e % A A K —
PR IL B 58 2565 7 W o e 2 R 343, 18
AT IR VD KA T AR S e, 4R 8 T AR R K
Gy B FRAT WML RE 7, 55— Jr T, FEARIR A BT op Al
IR 22 A 1 e A 2 S R X AR, 3t R A A
TARFAYEN R, SRR EORELL™, 34
A ZE A A T TR (32,27 @) /N T R R

$(32.42 ¢ F135.17 g) , X AT g P oy oy VR UL BE %
I AEDZE I M FH /IS, D8/ N 25 1) Ay kvl L) B
i3S W BAR I 28 5 1T K o F 3R 4y 5 oK. B
A S BT F B AR SR 18 H B 5 2R
YRR B EIEMNSE(P<0.05), MAY)E R i
K(25.23 g) EEEIRZ (20.82 g) (iEAR /N (19.80
g) AR IR A K (23.01 g) (iREIRZ (21.62
g) REE/N(20.98 ) , X SE R N AE Y H B R
AR P w5 IR B/ (2 669 h FIS 590 MJ -
m™)  REAE Y B IR BOR K (2 873.4 h) , RENAE
KPHESESHR K (6 330 MJ - m™®) , HHFFEER, Y
FE YAy A A 32 3 6 B A R A R, A0 T 2 1
BV BC S Hb 15 43, 38 | A e
Fb i RO B IR 22 11 0l B9 U5 R L 4 v L 5
GrRE T RVEAEIE A RE Y W 6 A e IR AL 4 AR
KEH HABSER, @& 847 & & ks W
/U B EASHRE, AE Y B RO AR K
FHUEAR S S5 462 e A R 3 TR (P<0.01)
A= Py i 2 UG (P<0.05)
FEATFSE T, 3847 (0.002 ~0.05 mm) HHR |
A= e SIS 22 (R 2 B 3 IE A OC (P<0.05)
T ORRL RN - HERD R X VD OK £ 28 B A W AN
B ERR, Wang 252 BFSE K L, 16 AR S AR
Girp  FEWIAE H3EAVRL (0.05~2 mm) &AL b
J7 HARIE e &, MAERTRL (<0.002 mm) 7 38
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o ) 1l AR ek LA, I 3 9 - B S K i 3R o
e AR T LB A vy T el A5 4 S AN 3 2 A
Yo TR ZK 50 e germife AR R AR, X 5
RIFFELGERIF AL —F, Muller 7 BRI RN,
MR LY 5 - HEFR 43 5 SRR G T ] 250 B 9
W, ORI SR R IE A G, AP R
WY, TS K S AW E WA Y& LR Y
B RFEFEME(P<0.05) , TG HLF X S Y&
R AR Y BT W R (IE ARG, P<0.05) X
HRAE 4 f F0OA 56 L B A A i 25 ) (IE A OG, P<
0.01) , HIELEMEAY) & A4 )5 A
o2 [A) 1 5 G 38 TEAH DG (P<0.05) , 3l 156 W] >4 1 ¢
T4 K AW 3z B B B K 5 22 19 W) 5 R 14y
BUZAtR R A,

RISV R 7 DN\ R U SV A= RER 7))
HOTAR A T RER W, TEARATAMT, B
e AR 25 PR AR W R 2 R S SO s TR A
K, FMW K SeF8 s 0] A B i i B M A KOG &R B
e 5 MR b A A O I UM OC U R AR A
Yyt (%) 43 e B ) B b b 3R 25 48 BR 3 R AT 08/
R X5 PR AR 6T i A W S A Y
R,
33 AEEREDAMH ZERMEEVENZTEE

KX&R

AR GG 7 W ) HA W) ER 43 19 40 P O #R
BAELE Ee B, Bp R BRI R S AR K e R,
‘ERER AR Y 7 R R BREE R A AR KSR Y 1
ARG, 3 DA BT UK - 25 AR -nf AR 46 it -
2 ME-ZERE - Y R a<] B R EARKOC
R,V KA RSB RAEY EREERKT
25 AR AEE YR R R EOR KT 2R e
TR R | B KAl ] T4 58 22 1) A W 1240
T SIS, 412 w2 X 45 5240 JoT R 7K 43 (8 W S 246 DA T
L HbIE N T RSB AR, B R GE SAEH A E W
AR E B B 1A ) TE A T A R TS A
[ IRy B e ms S e B AR R AR E
AYERERERFRTERGEEYEHRERR f
T EH A A 3 2 X T 5 PR 8 7 Ay ELA
I, R-ZERGE-AEYE o A B EEZES A
FETESLRI RS AR -t AR -6 -2 -4
o BT EVE2E S AR R AL 3 SR A — A
WIHEA R AE T () R

& % X k.
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