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Life history characteristics and spatial distribution of Populus pruinosa population

at the upper reaches of Tarim River

HAN Lu ", XI Linqiao’, WANG Jiagiang', WANG Haizhen', YU Zhenrong’
1 College of Plant Science, Tarim University, Alar 843300, China
2 College of Animal Science, Tarim University, Alar 843300, China

3 College of Resources and Environmental Sciences, China Agricultural University, Betjing 100193, China

Abstract: Populus pruinosa Schrenk, a rare and vulnerable plant in arid deserts occurring mainly in the Tarim River Basin,
is a key species of the Tarim desert ecosystem. The existence and development of desert riparian forest has controlled the
structure and function of the desert ecosystem and eased sustainable development in the region. Since the 1950s, people
used soil and water resources in the upper reaches of the Tarim River in an unsustainable manner, resulting in poor forest
growth and death of many areas of forest. This directly endangered the sustainable development of the oasis’ agricultural
system and disturbed the ecological balance in this area. We studied the life history characteristics and spatial distribution
patterns of P. pruinosa populations in the upper reaches of the Tarim River, Xinjiang, China, to determine the ecological
characteristics of P. pruinosa populations and to learn how biological and environmental factors affect population the
distribution and dynamics. The current trends in development of the P. pruinosa forest was studied, with the goal of ensuring
the wise use ( conservation) and protection ( preservation) of this precious tree species in the Tarim River Basin.

The survey area was located in the upper reaches of Tarim River (40°25'—41°10'N, 80°10'—84°36'E). Five 1.0
hm” plots were established and divided into 100 subplots. Diameter at breast height ( DBH) of all trees DBH > 2.5 cm,
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regeneration-sized trees of P. pruinosa and shrubs as well as herbs were identified and measured using a contiguous grid
quadrate method. We determined the life table, age structure and survivorship curve of P. pruinosa populations to analyze
population structure and dynamics. We divided trees into four groups based on twelve DBH size classes to analyze spatial
pattern dynamics for different age classes using field data. The results showed that the age structure of P. pruinosa
populations had a bell shape with a low percentage of younger and healthy adult trees, which indicated the population is
temporarily stable. The age structures of P. pruinosa populations were different in different habitats and the population
structure transitioned from stationary to declining shape as one proceeded down river. The survivorship curve of P. pruinosa
populations conformed to Deevey type I shape. The survival rate decreased over time as trees aged and survival rate of the
medium aged trees ( VI—IX ) decreased more quickly. The hazard rate for P. pruinosa populations increased with
developing age and the mortality rate surpassed the survival rate after trees reached the VIl age class. Moreover, the mortality
rate, hazard rate and age-specific mortality rate peaked in the IX age class and life expectancy decreased monotonically
during a given tree’s life span, which was caused by intraspecific competition for resources and physiological aging. This
species generally has a clumped distribution pattern, but spatial distribution patterns differed among plots and growth
periods, which implies that the spatial distribution of this species at any one site is the result of adaptation to environmental
stress and interaction with the local environment. The spatial distribution patterns of different growth stages of P. pruinosa
populations varied as age increased ; aggregation intensity gradually decreased and changed over time from a clumped to a
random pattern as trees matured from young to middle-age to old trees, which was a result of changes in the intensity of
intraspecific competition. Correlation and stepwise regression analysis between environmental factors and population density
showed that groundwater level was the main factor affecting the population distribution. As a result of variations in the
availability of groundwater, the population structure and spatial pattern varied with different growth periods and different
habitats, which revealed that biological and environmental factors were the two main types of factors affecting the population’
s ecological characteristics. We conclude conservation strategies designed to protect P. pruinosa populations should focus on

improving habitat conditions and seedling establishment, while reducing human disturbance and enhancing genetic diversity.

Key Words: the upper reaches of Tarim River; Populus pruinosa schrenk; population structure; life history;

spatial distribution
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ik 4340 °C "3 =10 CHIFFLE HECH 201 d, i il B2 39.4 C, i IR -25.0 °C o AR FH4REK I 50.4 mm , 4FF
Y78 ki 1880.0 mm, THREE 12—19, MIPRFEME, F HELZRNRA, &M IX KDL H Y FEZ=, % IX AP
R, TR 2R, TR EBEA I (Populus euphratica Oliv.) KA T Y £ 2 A 2 K AR ( Tamarix
ramosissima Ledeb.) 2 S MAT ( Lycium ruthenicum Murr.) 4% 84§l ( Halimodendron halodendron ( Pall.) Voss) | 1 25 ( Phragmites
australis( Cav.) Trin. ex Steud.) % ﬁ}ﬁ((/lpocynum venetum Linn. ) KSR H & ( Glycyrrhiza inflata Batal. ) Ryl (Alhagi sparsifolia
Shap.) \FaIL K74 (Asparagus persicus Baker) ./NEWE 5 ( Oxytropis glabra(Lam.) DC.) LEAEY)
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Fig.1 Investigation sections at the upper reaches of the Tarim River

1.2 BARAE
1.2.1  FEHBBEE SNV RE vk

AN FE A3 B A 1 FERE AR LRI 3R (UR) — L BE(A) FIRIR R BE(C) D B LT h e 28 i AR g K L A T8/ My
BA RN R, FEMH IR B 4 NSRS (A, FIW =3 AIEE S AK T =5E CRBEEIEMLIL) 35 3
100 mx 100 m FYFEHD , AR 5.0 hm? , BEMBIRBEARAE D38 1, FEA5r il o R FHARA8A% IR EA TR AR A, DL 5 mx5 m 3R
JG, LR MR (DBH) =22.5 cm BRI AWM FIIFZ J0R B m iR SFfedn, AR (4 mx4 m) FEAJZ (1 mx1 m) D
FLRILIE TR RN B R SRR A W TR A A O B — O SRR AR L S LUK A R R R
PEATHET A — AR LA 2 AT Rk, I iR AR e K — Rk ATiE 5% . RIS, #5688 07 F 28k 2 R 48 (GPS) &
P e A GG AR AR T, M I RACRH HEESS & AN TATHE , R3S K aR AL TR E

R1 HBEAT EFEREHE AR

Table 1 The environmental characteristics of investigated plots at the upper reaches of Tarim River

i H Ttem Et=3% Third harvest farm i % . KT =ik e
Ay Ay, A, Tuohai A, Three crop C Lunnan
SEwImwEmy s um
13K Altitude /m 1031 1026 1014 1010 918
1 F 7K Groundwater level /m 3.2 6.7 2.5 1.5 4.0
F 353 Soil salinity /% 2.51 2.12 6.66 7.80 3.56
1 3E 57K % Soil moisture content of 0—20 em/ % 5.73 2.83 14.02 24.84 5.37
B TE #E B Distance away from river /m 100 300 1000 20 3000
54 HEE B Distance away from farmland /m 700 800 200 1000 >1000
LK FE] The time of flood occurrence/ H 14y 8 8 8 8 8
WL ] Tnvestigation time /] {73 7 7 6 6 8

1.2.2 FPEEAREES S H Y ST

TR A R SR S AT R B AT AR 1 A JET I T R VAR A A A 0 000 G 5 A R %) A 0% 2y PRI M, e 2 L
FIHE B SRR AR S AT A T AR A ARG, BRI, SR P 2 [0 A B ) 1) ik, I FH 2 252 o R/ NS R A3 W e A 9 P AR A I 455
FFEAE , ESRFIEH AR GO TR R, A7 [ — R B8R, ) — ) ol 10 i 2R 0 B 358 1) B o B LA — 80k i iR
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VLA A e T IS SRR A AR, DL Inl R AR BRI KA A O FAIE 2k, ABET3R T R SR Gl A AR, DA SN 18 Ak R 22 i 3T
TR R RN IR Bt sh A28k

R T LSBT R AR IR S A | B A A B AE RS TR i 4 A eR B, BB BE A AR SRR B S (1) R BUET- %R
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1.2.4 PRtz oA RS sh& 00

HRIEAAEH 5 mxS m B/NFEDT A A9 MABORRE, R 7 22/ 39 E 89 0 K6 05 s 5 SR 4 3 BE 8 AR A 67 048 4, Lloyd
S5 B RN IR B B Morisita F8BCHEA TRIREZS (1A% SR oA 1 RIS, A SO A2 B 2 Rk 2h 25 s 0 14 LA 25 i) 2 54
BRI LA S FAS RIS ORI R 14 40 A1 4 Jo AR AR A /R IR A A R 2 B ik B b A A A% R A B 878 Ak, 2 R BT 19
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1.2.5 R4 5 BRI AE A3 B

a0 R iR 0 TR E 702 P e et 21 5 S 1 ) O VA e O = v W5 e = WG - e Y P e (B SRS e = s 7 RS R 5
BEJT I S A A AR BCR AT AR DA ) XA G R B BT BE AT ¢ K50 L SRTIZZ A [ VA4 A5 s e el 05 e
EREHMEE,
2 GBR5NH
2.1 BB LU B BB AT S 25 R R AR

P& AT WA A B S A P AR I 25 M 25 R B 0, RO T SR AE B8 0] IR B A b AR S 5 A B i R TR (| 2) o BB
(A) FIW =3 (A, ESEIREAG A5 S ST S DR AR (0 & I8 (DR IS5 M 77 7 B 0 A 16, AR A A i, i (1)
2 T34 256 B/hm?®, b7 B4 33.96% ; 4 ( 1) $o 2R, A 6 #/hm? s P (TT—WVI) 522, P-4 407 #/hm?, (5 B 5K
53.91% ; KA (VI—X ) &0, SF1 85 #k/hm?*, 5 S8 10.86% ; Z4 ( XI—XI) £ /0, 14 4 $k/hm? | 5 5%00.53%, £ =%
(A ) EEBTIR AV BE SR SERE AT S By R AR 400 430 o 8 15.88% .5.19% ,62.56% ,15.56% ,0.81% , =3
PR S/ (B 2) o BT 2 AR SR KA R TSSO S R TR, 4R T I YEI > T 97.66% .67.35% , 35 1™ fi
FIBREEI S8 1 m DL B AT R, S AOR REE LA AN T AR R, 0K B AP A AR L R

LBATIE S (A,) FARMIKE % Fh B 450 A 58 28, S B Sl 0 A0 1 R /hm?, dist 55 a5 95.26% , AT 5
4.35% FIS AR AR IEA A (B 2) B FpE . KSR R G0 | At ok HLR 4R e IV—VITZR, AR A3 it o, &
SRR R R U R

BOK T =58 (A,) RIRMOK B FhRESS MR A 40T 0 5 1.029% , Sk i Roms 5 320 20 5010 15 A%k 15.919% ,70.05% |
12.86% ,0.17% , AP L5 A6 S IE S 00 WA TP fE TT— VL (E 2) bR/, JB iR Pl

T B (C) R R R AMMBEIGFNRELI T HIRE  A RBE 24 5351 i 84K 4.67% .0.39% .3.06% 87.53% 1 4.38% , R 45
PRI TG (B 4 I8 (B 2) SR R AUFPE . B TR ERR 2R e KB (VI—IX) Mo, B4l S5 b 4
AR A SRF R IR BRI

L5 TR W R i (UR) KA BRI S5 A 2R R (1 2 ) R R R e A aE . (B T Zm TR R F st
IR (64.65% ) , BRI HELEF4 HH BB S MTRG . FRBH AR KA MRS S5 R 5 2 P BB RE 1 5 4l i 1< B B S Az 4
RRFPFIE T AL . MR 538 BRI L 20a T AR B3, R i AR K e e, b 3K 5 1 R oK o & FH i 5 30
T KA T H T R B B IR AE R R (R 1) .
22 EHURW R K R A: fr SRR ST

FEE B ) AR A 22 S MR B 2 R E S AR S AR DR T i — A REE B ], SR LA S (1R s 1] 6 1) S0 1m) 32, i
AR P M BET RN TR , X B 5 A A R WA RS AR T T, (RATSREAE 0 T 09 A A AR SR L P i) e JR AR o v it
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Fig.2 Population structures of Populus pruinosa under different habitats at the upper reaches of Tarim River

F2 BEKFLHABGHESERBEESR(] hn?)
Table 2 The time-specific life table of P.pruinosa population at the upper reaches of the Tarim River

(6 AGR CIMBIETE  ARifEfedr  strid TR KA B WIEEG AR HIR

x a, W4 a,’ Wi, d, q, L, T, e, S, k,

I 76 106 1000.00 97.08 0.10 951.46 5278.64 5.28 0.90 0.10
I 27 9 902.92 97.08 0.11 854.38 4327.18 4.79 0.89 0.11
| 73 86 805.85 96.80 0.12 757.45 3472.79 4.31 0.88 0.13
I\ 89 75 709.05 93.98 0.13 662.06 2715.34 3.83 0.87 0.14
% 74 65 615.07 97.08 0.16 566.54 2053.28 3.34 0.84 0.17
VI 64 55 518.00 29.32 0.06 503.34 1486.75 2.87 0.94 0.06
VI 52 52 488.68 139.29 0.29 419.03 983.41 2.01 0.71 0.34
VI 37 37 349.38 113.82 0.33 292.47 564.38 1.62 0.67 0.39
IX 25 25 235.57 150.36 0.64 160.39 271.91 1.15 0.36 1.02
X 9 9 85.21 44.48 0.52 62.96 111.52 1.31 0.48 0.74
XI 4 4 40.72 12.53 0.31 34.46 48.56 1.19 0.69 0.37
XI 4 3 28.19 28.19 1.00 14.10 14.10 0.50 0.00 1.00

x:Size class; a, :Survival numhers; a,’: survival numbers after smoothed; [, : Standard survival numbers; d, : Number of dying during interval; ¢, :
Average mortality rate per age stage; L, : Life between the interval; T : Total life; e, : Mean expectative life; K, : Age-specific mortality; S, : Age-

specific survival

B BUART_E e A7 R A5 B W BN AR (3% 2) SBT3 (g, ) IR R (k, ) BER B INRECR BT T
VIG5 IR, T X 2 h B e 0 (52 2, 181 3) o JUDRR B A v R A AT, A MR TR R, 2 1) W 1 A SR S B33
RSTESRS 22 SN < NI B 01 7 e 1o L S A R b T R g s A R N ST s 1) | DN S T U (92 |
AR M B g, kAW BT BERGUE R S ROIEY I, FRLRIEA TARZE B X A A IR TS A B A A RS
WEREE H 2 S BOBE TS g, &, 1B (E S MAROR D SRS ¢, 5k, TR, XRVIKSI AR O B,
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DEARG RV B T4 (e, ) BEMSSIG INTITZE M T R (35 2) | & B T IR SO AN AR 0] 5 452 55 , B A R0 A I AE VR 90
MNTRREE i AR R IE BRI e 30K, RIAE R MR 1 53 A RE JT0R . DS o 7E X IR T 885 TR (3R 2) , 2
IR AR IR B — 2 5 AL B LRE T LR R, X R A S & B0 E 19 A W 2R AIE R T R S AZ b A 9 A il A AN 2
M S B AEAERE SR A KR RESET B BET % e AR L BEAMRIF — B0 (3R 2) , ;X FR4r R T Kb g 2 A 101 22
AR LR 5 BB TR 2 (Rl AR (L A AT 5 B DA LG R OF B WAFTE
2.3 BRI SR AL TR I SRR AE S BT

70 i S X A i 2 A S e, S S M A7 0% 56 kB T 5 B A M 11 78 A 9 50, DT B A Ay o 8l A5 1) T B4R AIE 22
— KPR K SRR R - AR A I B Al P I AR R AR, R (VII— X ) 77T
RIMPET 3 T (E 3) o M4 Hett 1 loucks A IR A BAFTIRBLZEST A Deevey 1 BUIR AT A Deevey Il 2R BT, R FH PRl &L
SERORPEATAG G, BIHE 505 23k N, = Nye ™ I LA I8 Deevey I BUAE G i 2k R SR BN N, = Nox " il iR Deevey I BUAE 1% M £617
SR FH L T o A 780 6} I 5 A b B A TG R 2R AL R 50, S LA A S A R AT AL R . NV, = 154.62¢ 0P (F=18.93" ;r=
0.8087 " ) ;N =143.18x " (F=6.62" ;7=0.6309" ) , M TIEEUERIAY F K 9AE SAHSCFREL r (HYI R TR R BUEAELE) F{E -
{E, PRI 0 3 BORT] i IS A R AE 16 I 2 E 4T Deevey I 78,

1.2 75 ¢
o 7.0 |
o M [ —O—qx
= —k 651
Z 08| 6.0 |
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Fig.3 Survival curve, mortality rate(q,) and Age-specific mortality (k, ) of P.pruinosa population

q,: Average mortality rate per age stage; k,: Age-specific mortality

2.4 3EHURT L K R A A 0 A

WP 4 77 L, BB T 5B S K T 2 8038 1 T, o3 I [ s 0
Frgete, ZIXE AT IE 91.48% , XIS UT BEUET R AL 10%, o A X0 g
IR EAPIET R LA T (U1, SEes s £ | \
HR U KT S LT R e, WA R RS I R R B, X 52 X
RN B IR —50, fal R S Ikb g KR S oo \
LIRS fERR A | — Vg LTS 17 40 VR 5|
AT HEE VIR 5.820% R WX — B B MAVE Kt frims B X
SR L s oo k02 Ty
33— BB A R B A AR T 5 A JETm A A A A
ST BB, 2 TR T R A B P K AR 4 0w vV X X XX
FEATWZ RN s g, i B A B B Ak, B G RS 124 Size class
FHBETREG B4 RPAGHEIMEGEEYEEE

TR EAAG FI R A 1 2R B W 2 8 R i 2 B R R, VITUA 2 L) iy Fig.4 Estimated value of four functions of P. pruinosa
TRERE, X V-V RKRE, I—IX %% T F &tk  population
(63.83%) JUR F WA (1 4) , EAFRmEd RO Y] S FHRPEAFRME Survival rate functions F(1) : FRET 46
;I:ﬁ/l\ﬁgﬁgﬁ]gﬁ{a £UVI§{%%&E‘JM$%J 0.489, ﬁ‘ﬁﬁ‘éﬁ{ﬁ@] IX #8251 ¥ Accumulative mortality rate function; f(t): 3L T= 2R PR AL
2N 0.085 ,ﬁ%ﬁ#l@?ﬁﬁﬁ‘%l‘ﬂﬁ%(ﬂiﬂ AL K IR Mortality density function; A () : f& & %R B4 Hazard rate function
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o P, i — DX S AR A T D7 A L5 B0 AR —E B, W AE IR S 4, MR BT 5 A4 KA i o
NGRS
2.5 BEHUKI L IO Bl 25 8150 Ak S5 73 Hr
2.5.1 = [E kS R K Bh A

A3 AT UL 38 A E i AR AR ST N RS I 2 B0 A SR AN TR . I R A ( DBH>2.5em) £ A (A, (€ E35%
SRR TAE Ay, AESERBENLIME . R A, A, (C 3 MBI IR LR L A, A EBTRIRER, I8 A,
ARSI TR KRR, L R KA bR 538 ) A 5T T AR LR R, C AEBEARTT eI v Ak A g A A i s (] 4154 2 i
ALY PRI A M T A RS KRR, BRI BE 2 5 A ZE B RAE  FOK LB, (HH: Rk 70 3 b vy, X AR K
ol R A A BT BRI A MR B A K 5 0 A, S EUR I PR AL AR BE AN g RREL M (R 3, % 1),

B BRI 1307 5 A AR AR ST I A 5 % 5 B Be i A PR L SR R0 AT s BERL O A, KA S /R AR A
Ay Ay 3AMEBT R RBUNSERE M Tt TIRIMTE A, (C BT8R Z 2R 5 /RS BRI 2 BRI A4 K B A
C ARSI , LT 4 DT BN (3 3) o T BT B 1] PP 81 R, IR A% Bl At 2 18] 0 A1 A Jma o 4 77 2 A
FER AR LB W KA, 22 M B B s TEI R SRy e A8 S BERIL A, st 3 B s 3

®3 BEANTLFERAGHEZT A RER/RENS

Table 3 Spatial distribution patterns and dynamics of P.pruinosa population

m E—— T
T e T g OHREC
Plots GrO,Wth negative Mean crowding Pa?"’hiness Pattern
periods Value t binomial Value F index
Ay L) 14.033 184.085* 0.048 21.801 14.142* 13.661 21.770 C
GRE%) 1.307 4.337" 3.151 1.317 1.314" 1.275 1.317 C
KR 1.015 0.218 17.356 1.058 1.021 0.283 1.058 R
IAERY 1.188 2.651" 6.633 1.151 1.193" 1.433 1.151 C
Ap ALY 2.413 19.958* 0.147 7.875 2.452* 1.620 7.810 C
) 4.254 45.961* 0.028 38.095 4.445" 3.344 37.155 C
R 1.137 1.940" 6.753 1.148 1.143" 1.065 1.148 C
KA 1.025 0.359 11.993 1.084 1.031 0.330 1.083 R
AR 1.104 1.467 12.561 1.080 1.109 1.409 1.080 R
A, SRE) 0.881 -1.675 -3.353 0.701 0.885 0.279 0.702 R
FA 1.002 0.022 151.964 1.007 1.007 0.237 1.007 R
IAERY 0.918 -1.151 -7.789 0.871 0.923 0.553 0.872 R
A; N ) 1.413 5.839* 0.550 2.833 1.428* 0.641 2.817 C
SRE) 1.379 5.349" 3.110 1.325 1.388 " 1.557 1.321 C
Kt 0.927 -1.027 -1.032 0.000 0.927 0.002 0.031 R
IAERY 1.428 6.044" 3.453 1.289 1.434* 1.905 1.290 C
C Hhp 0.933 -0.818 0.006 0.000 0.933 0.003 0.044 R
PNl 1.409 5.005* 0.830 1.551 1.420" 1.153 1.551 C
IAERY 1.445 5.445* 1.061 1.546 1.456 1.262 1.545 C

# P<0.05; C. $EBESM i Clumped pattern; R: FEHLS>4H Random pattern; Zh#% . Sapling; /M ;Small trees; H14%: Medium trees; KA Large
trees; WAFEA . Adult trees( DBH>2.5¢m)

BERURIT B A,y (A, Ay 3N ESEREIA SIS /NRE AR A R T T SRR A TR S A S B ML A (35 3) .
FORIRAE T .3 AN AEBK G REE PR DREAR, FhIaISE A5 , AR /NS RTEFE ARG v 5 416 2% 1 A0 A 77 25 1), i S AR A 0 A
BB G, PR B B MO0 23 [ B8 I A5 SR I (o P S S DT By s, SR8 56 B D33 3 28 R B Bl A 5 P L, FLB IR R (i1
A REESS IS RBET S, TR PR S B BEATL A . 31X S8 23U WA AE Bl Y Bl 8] 5 S 50/ IN I, B34 i 1) 23 [R] 4% Je Bt
B ALE , SZ FLAE YA DR RN I SRR, S BRAR A A 1] BEATL AT I I IR R IEAE A, (C AR = DR 5/ Vi
TR SRR T RERY S, A AR BRI B BEHL M H C A BRI AR N A A . X5 A ST AR 56, AL A3
Ji LA FHE AR e R ) B K E AR AR I 3 It 9 03 3R SR R b X LU 6 5 /N A DR BB T Jeied ™ I 2 5
ST AT TR AR R T A TR RERL G, BN OR A7 55 e s 3 i, KRR B BESL M, C 2k
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S8 VA < O N 0 N N e e 3 S 2 | W 2 0 N R el w2739 | A NS W N A i A o N i S R [
R IIARBET | H b, ARBE P A ) IR 8 0% T ) PR S5 17 S B AT, S BER SR S A R T AR A AT, e HE T ARSI I ok
YR FPRE AR E NSLAT OB PRI R AR AE @ X 58 . DL BT 40, b F SR & B B IR S A AR, HLas [R) 43 A
K ey B ) AR Ak 1Y), S I SR RE O AR sk B HL AT . X ULBAEANFIAESE T B4 1 BB R S R B 45 & 1 B BE Y o A
)
2.5.2  IRIE SRRSO R AH DG o3BT

IREAGFRIE 4345 22 8 5 1 T /K SR i 3 (AR 56, 5 38 ML AR IR 3 IE A5G (P<0.05) (36 4) , 3% Ud B IR #4738 B A=
KT 1R KRR AU R WA 25 BRI UK 5 % T2 B A A0 A B R B R, R R L (R )
VLT LR ISR N A S5 i S B U B L BA S 09 A TR R, WK 3 S A o I s B vk, 1 — 2D E S I A JE W K h
AERE R XK TR . A LR AR R R A N R, AR AR A A b, HR i - KR8 SR
FURESTREPE S AALB S T KA 52 88 3 FUR G (r=—0.879 7, P<0.05) , F& B T /K 47 B4 5 i+ AT LA & ik, B3 R /K
PLASER , G HUTAL, KA FIRE 2 B AL K32z, B ISR R S A0 4% R 32 22 52 b 7K (60 A0 3 LT B L e b2
PERT A5 A R, T KA HA LT 58 XU IR A P AR A7 03 E AR

FI 2L A 53 M A B S K SAAG R 0 A 2 R GRS e A 5 R 1y = 0.068-0.007x (x SHHL T /KA ) o F K 3eaR
B S Rl AR BT (5 BE SR 3] 94.7% (R* =0.896) , UGB KA P e 2 AR 57 05 FIA 94.7% 2 th b T /KA AR (b i sy, A8 5
B AR A AH SC A B 1 2K, U IS AR R 2 B A TR H DG R BLSE VT &, SRS i IR A B Ay AR SR i R 7, 457
R B AT B KA A R RS H A5 1) 4 A SR A B AR 1) & AR AR A MR R R S AR IR RS S B8ORS R
FE RN 19 3 A R AE

x4 BEATEFRAGNEHESHIERFZ EHEXE

Table 4 Correlation analysis between individual numbers of P.pruinosa population and its environmental factors

.- B L WA oy G . AR
) Organic Total Alkali- Total Available Available e Groundwater
Item . . . Soil total salt
matters nitrogen  hydrolysable N potassium phosphorus potassium Depth
*E%/%ﬁ - 0.936 " 0.825 0.610 0.696 0.560 0.730 -0.426 -0.947"
Correlation coefficient
X L RS
X%n%ﬂ%? 0.019 0.086 0.274 0.192 0.327 0.162 0.475 0.015
2-tailed Sig.
* P<0.05

3 Fig5itie

PRI S B AT B AT L3t , T 2 22 i oA 2 S g B T AR ) 2 AR b 2 — (i TR LR
7 3T 20 fHE22 60 AT AR MUK + 58I &, B IA Wit i T /K (L8 45 T B, BRI b R 66 A G 981 | SE587 FRY XTI AR
B, i 2936 T AR AR R R S RAE o ASCNEATRAHIE AR S AR AE 0T LA R A R 9 AR RE 25 18] S0 A 4 Jmy 4
T3 1T Ao ¥ LA 3 KA R (4 A2 3 S Sl SR AE S 25 (W) A i R BEAT ORI L ARt LU 48

(1) B LR b e A [v) A S5 000 A7 R R AT 25 A W SRS (), A 5 B RN At 2, {H G 7 38 ORI REAE A% % 7 i R P e T
A AR AR TP S B IR AR BT D AT F R R AR R ST, B A R R AR AR M A T A, BT
[6], DA b AR 2R Py o A L 5 ) iR Y e v iR A R B N ) AOHERS K R e R RE T D R T iR 1Y
PIRR P X — 5 B AN S PR A 4 R — B, PO 7 3 HUARTT B A S (e L 4L) BUR R 25 1 B2, iumif Lz iy 2 A
W —REMI SN PSP R TE B . I A B AR DA RO SR AR AR X PR B A 2 A8 AT
IR, KA B A I XIS, AR A M K LR AR A, L0 A DX /I ol A 7 5 T DR 5 B8 2 o e
FHE S TR R R B, 3206 IR BRI DR 1 DA AR S A S AR B I 322 | AR AR RE A fE R R e 2 e . K A
T RBEU N BT & E SR BUD T R, YR T ARV T S K I (B AN — SRl e TR IR T K T8 i A 1 8
JCIEW KW %, 38 BUK SR R 4 28 IR, B 180 R, PRI 3 - 7 T P B e 1B /A A A, PR M 3 i 33 2R 4 il b
TURSMEAR, NI, KRR R 5 1 A Bl R RE 122 AT AESEBAA K.

(2) B BURTT L 9e IS AT 306 KB S G T FEEARG , #7305 R T Deevey I FET- A4 553 2 545 B 8l — PO KO
BT VRS B 1A/ mle B ST OU TR MREZE A — AR R R . VIR G5 FE TR SOZ M, 22 IX ) B e g 0
HAFER A R T A 0 RO AT S (VI—IX) |, BA:= i 0 B e T B, = IX dne/ N, AT UL IR ARy 4 35 25
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(4) WS AR AP BRI 2 1 — R ELHOB R 29 5 OG22 o 307K 0 R GE AL Ml b 3 A T el AL 0 940 32 T —
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