PEALAL 4 23R . 2020.40(1) :0121—0129
Acta Bot. Boreal. -Occident. Sin.

doi;10. 7606/j. issn. 1000-4025. 2020. 01. 0121 http://xbzwxb. alljournal. net

RgmEXEEZEARMTHF CN.PLE
TEHITENZETTH

E ORI HAT KERELEFM, HAER . F R

A HMERWIII . 22 M 73007052 HMA TR AL 5 KD 5% By if 1 55 a0 S0 90 2 (i 3t H i sl 73300053 H AT R )
i P50 5 A 25 R 0 I K I AR R 2 WL BT 5 s H O R 733300)

OB RNRAAFEFEAT R CONLP AL AT R AE 2= 75 42 (b MU, 35 7% T72 TR0 ) 00 20 B8 110 35 1 3 g, LA RS B8 g 1
X4 A ELEREARRE P W R EO AT ARG L AR T L T AR SR E A M A AR K R iy CONLP
i R H AT AR AR . S5 IR R (D W Ar XL R C & i B3 TR AR U R R (P<C0. 05),
HEGRANDESTRR. D LS ARGILE RN R E; Bl AR 5 N & & 535 T A 3 Fhomi it
R BirRafiint i PEERS HEESTFHAHEYIILAWEYSRERAMDHIEERANEE. (D4 FEEMY
A CONLP & it R HI R A PR AE R BTN R R BRI NP (28.34%) > C: P (24.70%) > N: P
(19.07%) > N (17.49%) > C+ N (16.89%) > C (2.91%), (DCHFB S NP FHERRFIEH LR B
PR HMM A NSE5 P HREDFEMIECR A FMIREAEYMH A N PHEHMBAEZER P bk,
(DAY CN.C: N.C: PHIN: PERMWAR FEZHEYAEZm AR PSRl ES FEZERKFY
R, DR A, RETEE 4 FERMY A CONJPER AL C: N.C: PHIN: PHEARFENHEYFMMAR, &
TR R 28 S R AR ) Bl Z [ AR AE 22 57

KW R T AR AT R = AR e

FESEE.QI45.12; Q946.9175 SEKARERD A

Seasonal Variations of C,N and P Stoichiometry Characteristics
in Leaves of Main Shrubs in Minqin Arid Desert Area
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and Aeolian Sand Disaster Combating, Wuwei, Gansu 733000, China; 3 Gansu Minqin National Studies Station for Desert Steppe

Ecosystem, Mingin, Gansu 733300, China)

Abstract: To explore the seasonal variation rule of C, N and P stoichiometric characteristics of different
shrub plant leaves, and reveal the adaptation strategies of desert plants to environment, with four main
shrub plants in Minqin arid desert area ( Haloxylon ammodendron , Calligonum arborescens, Nitraria tan-
gutorum , Caragana korshinskii Kom. ) as the research object, and in the growing season, we analyzed C,
N and P contents and their measurement ratios. The results showed that: (1) The content of C in the leav-
es of C. arborescens and C. korshinskii Kom. were significantly higher than that of N. tangutorum and
H. ammodendron (P< 0.05); N. tangutorum were significantly higher than H. ammodendron (P <

0.05); the difference between C. arborescens and C. korshinskii Kom. was not significant. The N content
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in the leaves of N. tangutorum was significantly higher than that of the other three plants (P<C 0. 05); the
P content of N. tangutorum was the highest, and was significantly higher than that of C. korshinskii
Kom. , but both of them were not significantly different from H. ammodendron and Calligonum mongoli-
cum. (2) Based on the total variation (resulting from two factors: season and species) for each parameter
in these four shrubs, the rank of CV for each parameter was P (28.34%) > C: P (24.70%) > N: P
(19.07%) > N (17.49%) > C+ N (16.89%) > C (2.91%). (3) C content was positively correlated
with N and P contents but not significantly (P >>0. 05) ; except for C. mongolicum, the N content in leav-
es was significantly positively correlated with the P content (P <C 0. 05), the N : P of four desert plants in
Mingin was mainly determined by the change of P content. (4) Leaf C and N contents and leaf C : N,
C: P and N ¢ P mass ratios were mainly determined by plant species, and leaf P content was mainly affect-
ed by growing season. It was thus clear that the contents of C, N, Pand C: N, C: P and N : P ratios in

the leaves of desert plants in Mingin varied from species to species in the growing season, and their coeffi-

cient of variation in the growing season were also different among plant species.

Key words: Mingin arid desert area; shrubs; stoichiometric ratio; seasonal variation
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(27.50%) AR Z (22. 56 Y0 , JH T 45 1 ) Ay 4%
B LR (450 14, 26 00 F1 11, 98%0) . 3 4.4
MRF Rt R S R R KA C: P
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ZEA AT 4 TR A Y R CONLP S H ot i L4546
PRfE A E R A 5, N KRB E P
(28.34%) > C: P (24.70%) > N : P (19. 07%)
> N (17.49%) > C+ N (16.89%) > C (2.91%).,
2.3 REEYHF CNPEERLKLFITEL
)k EPS

XF REH 4 RS BEEARFE Y I R CONLP & it e K
fe2zit & AT Person #HC 0 A - 85 SR R (R 3) .
CEEENPEHEHEANRFEIEMIX(P>0.05);Fk
ARSI NS85 P S ENE R F
IEAH G (P<C0. 05) JAH PR AR X FE — e R R
BT NP EEMPIENBERERS. #—PK
B, B EA Y R CONDFI POND & 7 Bl 5
NO A NP F R MmE K., NJTRS PIoox
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6] 5 K AH 5C B 0. 446, N T S8k P T

RI 4AMREEYMHF C NP SEREAUFIHELZBNEXEY

Table 3 The correlation coefficient among C, N and P concents and their ratios of four desert plants

e
Siﬁiﬁs Elclﬁf\t lioftcm c N P C:N C:P N:P
C 1. 000
0. 446 1. 000
ot P 0.524 0.991" * 1.000
Ha C:N —0. 419 —0. 983" * —0. 961" 1. 000
Cc:p —0. 272 —0.9727 —0.958 0. 960 1. 000
N:P —0.737 —0.710 —0. 744 0.765 0. 655 1. 000
C 1. 000
0.078 1. 000
" p 0.559 0.735 1. 000
Cm C:N 0. 048 —0.984" " —0.673 1. 000
C —0. 465 —0.739 —0.943" * 0. 654 1. 000
—0.566 —0.329 —0.847" 0.256 0. 854" 1. 000
1. 000
0.273 1. 000
P P 0.022 0.924" * 1.000
Nt C: N —0. 256 —0.993 —0.916~ 1. 000
C:P 0.061 —0.872" —0.990" * 0.872" 1. 000
N:P 0.167 —0.737 —0.921*~ 0.723 0.952** 1. 000
1. 000
0.109 1. 000
Fe b L P 0.395 0.819" 1. 000
Ck C:N 0.164 —0.962 —0.702 1. 000
C:P —0. 139 —0.918"* —0.950" * 0. 867 1. 000
N:P —0. 272 —0. 436 —0.781 0. 339 0.732 1. 000

T % RIRTE 0. 05 KR LM x x FRIRTE 0. 01 K235 5 T 1A

Note: * indicates significance at 0. 05 level, while * x indicate significance at 0. 01 level; The same as below
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Table 4 Analysis on source of variation of leaf C, N, P contents and C : N, C: P, N : P mass ratios for four desert plants

B B frih AT )y R
Parameter Source of variation df Sum of squares Mean square
Y Fh Species (S) 3 637.80 212. 60 36.59%*
C/(mg/g) A Month (M) 5 34.92 6.98 1. 20
Wyfp X Ay SXM 15 104. 83 6.99 1. 20
Y Fh Species (S) 3 36. 34 12.11 63.58* %
N/(mg/g) A Month (M) 5 15.54 3.11 16.31% *
WyFh X Ay SXM 15 11.45 0.76 4.01%*
Y Fh Species (S) 3 2.78 0.93 46,78 *
P/(mg/g) A # Month (M) 5 5.09 1.02 51.47**
PIFh X By SXM 15 2.67 0.18 9.01**
Y Fh Species (S) 3 1 158. 64 386.21 64. 11"~
C: N H ¥y Month (M) 5 391.03 78.21 12.98* *
BFh X By SXM 15 280.01 18.67 3.10"*
YIFl Species (S) 3 287 247. 94 95 749. 31 861"
C: P H ¥y Month (M) 5 257 756.61 51 551. 32 4.63" "
PF X H 4y SXM 15 125 040. 40 8 336.03 0.75
Py Ff Species (S) 3 909. 48 303. 16 10. 84 *
N:P H 4 Month (M) 5 406. 96 81.39 2.91"
WyFp X H )y SXM 15 506. 37 33.76 1.21

RO oRm Rl CoTRSTEMEE N T
Roa s femasm g, [k, fh® 3 A,
N:PH5PIREMXRALKILAKT N: P 5 NMHKX
ZH. GAEULAE R LI, R 4 Fhc By
A N: PEMAEFEZER P SEALRE.
2.4 RFTEEYHE CN.PRETELHEMLE
TR T
H % 4 AT, R 4 PSR BRI i C B2

SO B R 3R B i OKF (P<<0. 01) B HAZ W Fh
S5 AM 2 BEAER LR 6 52 0 A i3 (P=>0. 05)
M N &R C 2 N 2 Wb Y52 i f R H ik Z .
Wikl 5 1 28 BAE R RZ A /N B T34 5K B A 2 K
st B P &Rz A0 SRR AR R S
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