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Morphological characteristics and spatial distribution patterns of Vitex trifolia

nebkhas in the Poyang Lake sand land

ZHANG Haina, LU Xianghui® , HUANG Guomin, LI Yang, WANG Ruifeng, LUO Yifeng, LIU Jiali, YANG Hui
College of Water and Ecology Engineering, Nanchang Institute of Technology, Nanchang 330099, China

Abstract ; Studies of nebkhas focus mainly on the vegetation of sandy grasslands or desert edges in arid and semi-arid areas,
whereas the formation and development processes of nebkhas in subtropical humid areas remains unknown. The goal of this
study was to reveal the morphological characteristics and distribution patterns of Vitex trifolia nebkhas under different
degrees of desertification in the sandy areas of Poyang Lake. The nebkhas pile of V. trifolia was primarily shield shaped, and
the crown breadth ranged from 1.2 m” to 18.2 m”, and the breadth in shifting sands was smaller than that in both fixed and
semi-fixed sands. Relationships between the long axis and the short axis of nebkhas were linear in the fixed and semi-fixed
sands , but showed a quadratic relationship in shifting sands. The projected areas of nebkhas in semi-fixed and shifting sands
were quadratically related with their heights (r > 0.6). For all types of sands, there was a linear correlation between the
projected area and the volume of nebkhas, the slope of which was highest in semi-fixed sands. Except for the height of
nebkhas in fixed sand and the thicket height in semi-fixed shrubs, there were significant correlations between the
morphological parameters of the thickets and nebkhas in the three types of sands, among which the thicket projected area
and the nebkhas volume showed a significant linear relationship. The results showed that with sandy land being fixed, the

shrub was advantageous to increases in the horizontal scale of V. trifolia nebkhas. V. trifolia nebkhas was randomly
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distributed on sandy lands.
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TH AU M S22 38 ST 388 58]t T R AR ) BELA J RN B ) BRESR AR A 4, 2 — PP AR Y ML SR S A ) R A
s A R AL RRR R H O AR RS2 R AR B 2R A R DA ROR BRI T I 25 S e T
DA RS 0 S ) IR AR ST TE VD HE 1) o A s Jm S HL3h 38, A B 48 78 LA 25 5 2 5 IR B A% Joo 14 A L
YERZR . HAETRFHENDHER IR FEEPET R TR X B B SR, WilE (Artemisia ordosica ) | F 4
( Nitraria tangutorum) R ( Nitraria sphaerocarpa) AEAE%E ( Karelinia caspia ) 55 i 55 BB FE AR FIELA ) DA
REANFIER A LA AN TALYE T, AR R FEVD X VD ( Hippophae rhamnoides ) Ml ( Salix cheilophila) %
T#5 (Pinus sylvestris var. mongolica) /INH4% ( Populus simonii ) % 25 KIEAR B TR AN A HE N TP HE'S! | 8k
TENDHE MBS A TG TE JAETE EERIE RUR BN | 8 B MO LRDK B LR R 45, AR SR R Ak J Lk
HEEE R, IEESSBZ MR MR A A RIF ST A FRE T B o AT
HEAE 23 (B0 AS SR 7 A AR 22 50> R AR SR AL o A, #E BAE AR R - A A Rt & R AR g >
BRI, 3 S BF 5T R 5 R X AU HE IR SRR B R E M S B g ) Ak
JRy T AT T RGBT, {2 Ko S R Y A THE DAV M 14 3 A A R | T e AR R i PR B S TE R
B X VD Ak Hb R SRR B T AR AR AR R B T 5 A S AR G E N U HEBIE 5 R
BRFE

RS/ NSV QRS TE0s 32 Tl (s Rl /4.1 (i3 IR <(0F: 214112 7 RS ) Rl R e o = 0 495 S I i
T YD IAEBE S8 G BETT RIS EEA T3 E T8 TR EIE A a8 A &6 A
YAk MR 3.89 T3 hm* ™ IEAEME , N R R VD TG S A XU 35 B F IR T X A e R AR S IR 14 R
FREIR | B/ BH 59 V0 M e 58 20 () XU VEFH R TIE L 3—5 m/a A9 34 BE [ AMEGE , + v Ak i FRUORWe k2 Bk
TP IXREAR C XS VD M EA T 1 AR A B B2 AR DI 7 ARG PR AR F AR K BB 8022, REZ A IsALSaR: .

E A X 288 989 DX 0 A AR A o B, ¥ B e it s ) 2 [ 5 7 22 [ 0 el 9 b, JU AR AR Bl R e 2D
BBV HE b YA &I A, RGPS AR OB A E AR BRUD e T8 B 53 A B E AV HE  DAAE G
R0 PH I X 230 A 5T T2 4 TP e R (G 7 AU 0 2 A BRI 2 2 A (Y RO B A B A I
W AR A AUD HE (AT B DA T BRE R TC 2 > DR B PR S R DG 4 T 0k AR S %o 7 I 30 20
PEFHE Y & IR RE NP HEIE S S B0 A 1 36 b, A58 HE VD HE R TE AR AR 5 23 A5 4% Jy | 36 s et 4ty Kb
PGS R, VA RCTR T FE AU 55 XD BRI A8 A B A T JRAT B0 SC, ()R g 3808 IHT 91 20 ) A e 0 522 % ml
R A R HE B A

1 MAREXWREARFTE

1.1 P XA

PEBE R BHIA AV BEE A7 LTI #R B B 25 2 V1 (E116°3'—116°7'42" | N29°21'22"—29°27'18")
WFFEIX WK 46.4—242.9m , J& HhSIE AR 8 11 2 XU, A4 TE AR 260, 4524/l 17.4°C 24 3 Ui
21.3°C, e Ul 42°C , B R 69.5°C , AEFE R B 1310mm , 478 & i 1880mm, 4F 4 Xj# 2.9—3.8m/s,,
FI AR 3 LLTIERN B HE A 32, IV 0 i i VR IR 1 AR A | 7R AR vk et & Z U PERTIE >0 1
T AERPAEL, IR0 AR, PROK IR IBRE ) 22, VD MRS Fh 2 224 &0 (Vitex trifolia) , ¥R ( Pinus elliotti) |
A ( Schima superba ) | W] K¢ F ( Lespedeza bicolor) . 5 % T ( Glochidion puberum ) . 18 £& ¥ ( Eremochloa
ophiuroides) . =1L ( Cyperus rotundus) ERFEH ( Bulbostylis barbata) MZZEL ( Polygonum posumbu) 55,
1.2 W5k

TEWFFEIX N IEFE N TP R RV A S i RE L 3 B (&L 1), 43 SRR A s b il (A o 2

http ; //www.ecologica.cn



14 34 SRR 45 - 36 PH D 3t SR HE AP SR AR Ak B 23 [ A A% ) 3

10%—30% ) ¥[8 %2 Vb iy (A% 78 55 B 30%—50% ) T 2 V0 iy (05 7 55 8 50% LA 1) ™) 45 FE b [ A B 1
Bk 30mx30m [FETT , FEHLZ R 25 10m , S0 I 32 (0 XUBL , B 7K A5 1R D28 AR AL, F b B A1 1
WA 1, RGPS P #8555 St — - FE P NV HEAS B0 I HE VD HERY 25 [ 7 5 x, y ( LARE LA —
FRIE S ARRR(0,0) S8 MRS HEIES SEGT A, YVHIESSEEFE KM (L, m) (W, m) |
B (H,m) EAESSEAFE KA (1, m) A (w,m) S (h,m) . BT il A 2 i AV HERIE 25
REAE , VAU S T AR AR AR 3135 0k 2 R Sk

B 1 ERPE#D A B ML AR B R M 1
Fig.1 Sample plots of the different desertification degrees in the Poyang lake sand
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Table 2 Morphological parameters of Vitex trifolia nebkhas
ERs A

R N HEMN TNl =13 Projected THE AR TR HEK ST L
Sample plot Thickets Width/m Length/m Height area/m? Volume/m?* L/'W
[t 7 V0 b /M 1 1.1 0.26 1.1 0.22 0.45
Fixed sand e KAE 14.2 12.3 1.18 125.58 82.5 1.83
n=17 WEH+PRUYEDR  7.64+0.88a 6.81+0.77a 0.73+0.07a 47.39+8.62a  27.04%6.03a 0.96+0.09a
> [ 7 VD Hi e/ME 0.7 0.7 0.30 0.25 0.02 0.29
Semi—fixed sand SENEN 16.9 16.5 0.72 139.43 53.42 1.55
n=21 WE AR 4.8220.84D 4.73+0.94b 0.49£0.03b  24.32%#8.53b  7.27+2.78b 0.99+0.07a
iREIRA: /MHE 0.5 0.6 0.15 0.18 0.009 0.48
Shifting sand KME 8.4 8.1 0.65 34.75 14.89 2.58
n=46 P +brifEIR 2.85+0.29¢ 2.68+0.28¢ 0.34+0.02¢ 7.66+1.49¢ 1.93+0.48b 1.03+0.07a
FE Vo HE nebkhas e /m DK A/m =/ m BHER/m* AR/ m? Y HER L
Sample plot WIDTH LENGTH HEIGHT AREA VOLUME L/W
[ 2 V0 e/ ME 1.7 1.8 0.10 1.53 0.13 0.45
Fixed sand BRME 14.2 12.3 0.56 125.58 34.57 1.30
n=17 B+ ER  8.26+0.78a 7.06+0.74a 0.29+0.03b  45.94x8.06a  8.02+1.94b 0.88+0.06a
e [ 5E VD Hh /Ml 1.4 1.3 0.10 0.91 0.08 0.55
Semi-fixed sand INE] 17.3 18.2 2.12 157.43 121.81 1.43
n=21 PIER R 6.79+0.93a 6.44+0.96a 0.77£0.01a  40.70+10.13a  26.21+8.09a 0.98+0.05a
BT b e/ ME 1.3 1.2 0.10 0.9 0.03 0.47
Shifting sand SN[ 9.4 10.3 0.60 59.05 21.65 2.06
n=46 P +brifERR 3.98+0.30b 3.65+0.29h 0.27+0.02b 12.27+1.98b  2.80+0.69b 0.96+0.04a

SLIPIE VD UE B TR SRR 22 5 3 AR FRER R (P<0.05)
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Table 3 Correlation coefficients between Vitex trifolia nebkhas and its morphological parameters
BEZHL

fiéiﬂz Morphological VoML P HER 5 Vb HE R TPHEIATR TPHERK S L
Sample plot paramelers WIDTH/ W LENGTH/L HEIGHT/H AREA/A VOLUME/V /W
Eipresi/s:i N 0.760 ** 0.990 ** 0.061 0.871*" 0.499 * 0.382
Fixed sand NS 0.971 ** 0.741** 0.123 0.866 " 0.676** -0.238
NS 0.659 ** 0.474 -0.213 0.551" 0.242 -0.184
N 0.878** 0.904 ** -0.027 0.969 ** 0.623** 0.108
NEN 0.859** 0.828 " -0.187 0.922"* 0.517" 0.021
> ] 5 Y0 b, HEN Tl 0.858 ** 0.967 ** 0.582** 0.957** 0.757** 0.222
Semi-fixed sand N S 0.922** 0.934* 0.749 %" 0.922** 0.828** 0.032
YN 0.284 0.322 0.304 0.276 0.251 0.072
N A 0.783** 0.921** 0.503 * 0.927** 0.720 " 0.235
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parameters
HEARF 0.671 " 0.838 ** 0.373 0.864 ** 0.635*" 0.271
wsh b HE N Al 0.783** 0.963 ** 0.463 ** 0.882** 0.733 " 0.288
Shifting sand N L] 0.968 ** 0.776 ** 0.433** 0.869 ** 0.674** -0.166
HEMN 0.390 ** 0.573 ** 0.365* 0.506 ** 0.511*" 0.245
HEMN IR 0.883 " 0.880 ** 0.441** 0.941 ** 0.766 ** 0.054
RN 0.760 ** 0.860 ** 0.487 ** 0.922 ** 0.847** 0.129
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Table 4 Comparison of the height of Vitex trifolia nebkhas in the Poyang lake sand and other regions
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Study area Plant species Nebkhas height/m  Average height/m Nebkhas shape References
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