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Abstract: In order to explore the dominating influences on the composition of vegetational community in the Qaidam Baihe River
Basin of Chengde, Hebei Province, for supporting the ecological environment protection, the authors conducted detailed
investigation of the community and field survey of the geological formation as well as test on elemental geochemistry, and then
analyzed the response of vegetational community composition to the geological formation, which includes granite intrusive rock,
rhyolite volcanic rock, dolomite carbonate rock and sandy conglomerate clastic rock from the perspective of spatial feature, nutrient
as well as water supply under the similar climate condition. The granite formations are characterized by thick soil, non—continuous
fractures, high nutrient content of phosphorus and optimal water retention capacity, which are favorable for the deep— rooted
arborous species. The rhyolite formations have relatively less thickness of soil, with interpenetrating fractures in the substrate, high

nutrient content of phosphorus, but relatively poor water retention capacity compared with granite formations, which are beneficial
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to deep—rooted shrub. The dolomite formations have the features of thin soil layer, with tightly closed through fissures, high nutrient
content of calcium, but poor water retention capacity, which are favorable for the growth and development of shallow—rooted shrub
and a small amount of calcium— like shallow— root trees. Compared with another formations, the dolomite formations are
characterized by the thinnest soil, low nutrient content, and poor water retention capacity, without fracture developing, which are

suitable for the drought—tolerant shrub.

Key words: spatial feature; soil nutrient; water supply; plant community; geological formation; Chaibai River Basin; geological
survey engineering; Chengde; Hebei Province
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Fig. 1 Regional geological map of Chaibai River Basin
1— Quaternary; 2— Zhangjiakou Formation tuff; 3— The first member of Houcheng Formation conglomerate; 4— The second member of Houcheng
Formation glutenite; 5— The third member of Houcheng Formation sandstone; 6— Tiaojishan Formation andesite; 7— Jiulongshan Formation
sandstone; 8— Xiahuayuan Formation glutenite; 9— Nandaling Formation andesite; 10— Zhangxia Formation limestone; 11— Laohuding Formation
dolomite; 12— Daizhuangzi Formation dolomite; 13— Hongshuizhuang Formation dolomite; 14— Wumishan Formation dolomite; 15— Yangzhuang
Formation dolomite; 16— Gaoyuzhuang Formation dolomite; 17— Dahongyu Formation quartz sandstone; 18— Tuanshanzi Formation dolomite;19—
Chuanlinggou Formation shale; 20— Monzonitic granite; 21— Alkali granite; 22— Quartz syenite porphyry; 23— Andesite; 24— Rhyolite; 25— Gneiss;
26—Fault; 27—River
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Fig.2 Regional geological formation map of Chaibai River Basin
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Fig.3 Structural characteristics of the key zones of the earth in different geological formations
a—Morphology and vegetation characteristics of granite; b—Fracture characteristics of granite; c—Morphology and Vegetation characteristics of
rhyolite; d—Fracture characteristics of thyolite; e~Morphology and Vegetation characteristics of carbonate; f—Fracture characteristics of carbonate;
g—Morphology and Vegetation characteristics of glutenite; h—Fracture characteristics of glutenite
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Table 1 Vegetation coverage distribution area proportion of different formation units
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Fig.4 Vegetation coverage map of Chaibai River Basin
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Fig. 5 Morphological characteristics of plant roots in different geological formations
a, b—Root characteristics of granite formation; c,d— Root characteristics of rhyolite formation; e, f—root characteristics of carbonate formation; g, h—

Root characteristics of glutenite formation
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Table 2 Statistical table of element content in soil of different formation areas
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HEHER
N BAAE 8072.00 6008.00  7.88 2020 849.34  14.03 77737 35290  1959.00 2220  9.58
FOA =) -
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B f/ME 274.00  118.00  0.66 0.25 68.05 0.87 21.25 0.29 30.02 024 482
N
/ﬁzg}E:{ B 9297.00 2051.00  7.50 13.88 91549  11.63 873.43 31790  1080.00  23.07 891
i e
(445) THME 1199.02 64293 2.77 2.10  180.19 4.97 109.36 16.65 159.61 224 724
FrifE2 74946 270.88  0.54 1.52 78.11 0.81 71.60 24.43 98.91 1.81  0.88

Ca Mg EEZOR H T4 A0 PRIt , IS A )
B A BEA AT B - 80 R & AR, XHAE 1)
i AR N

P G E A ) 40 A 1) FE B, SR AR A AR
Az BRARIE B AN AT ABAEAE R ) —FPoC
A P B Y TR TR K KA )
JEFEAE (P B, 2005) o 38 b A BRI ALBE 1Y) 7
AN, SR A K SR LA B T R TR
TR RIS IR B N R 2 — . Ol & i 7 10~
15 mg/kg, — M AIRA RN A R R IE R AR, 3K
BT 50 mg/kg, REW 2 ZFMEBAK /N T 2 my
kg 23 BRI G (0w B, 2005) .

R AN ) 10 b Joi 8 15 IX 1) - 38 372 7 e K B it
(F D BIR AL 7 2 X -4 P 5 50 155.00~
6008.00 mg/kg, -4k 706.74 mg/kg , HAHE & & H
0.38~352.90 mg/kg, 14 22.77 mg/kg; i B0
T [X 4 3 P 55 BN 84.27~4478.00 mg/kg, -1 N
539.37 mg/kg, MALHE & M 0.55~635.40 mg/kg, -
YIH 2713 mghkg; A=A dEX LIEP S &N
121.50~2142.00 mg/kg, V- 144 608.66 mg/kg, # L
W B M 0.34~328.00 mg/kg, “F- 44 Jy 12.51 me/kg;
WOk 1k X 32 Bl 118.00~2051.00 mg/kg, -
170 642.93 mg/kg, A 4 0.29~317.90 mg/

kg, P44 16.65mg/kg , i & m m N AL X A2 >
WaEE > Anadl > MsradE. RaE mscs
K SR Y R BRI A, s A EE R R
WK AT (ATEL— , 1998) , A A1 T & B ) 14y 22
o e R S, I R Ak
UK EBRL & Y S5 TR E EB L 5 1) B 2 R AE
TR R T 2, AR R IO O
QUAK >R AR > HEE > AnAS, LgED
ST O 5 AL 5 0 UM DGR AR Ak Az
OV 5ROV Z [0 ) AL S ) - 8l
ARG EATHERASFT Y& EK R, L
MR 2T WA AE 2 1 KRR 0
Yy, BRI 1 W35 KT 0 ) b A TR B A T
(A A B, DTG I T /K s w10 & 9 2 (T
85,2017) 5 55— Jr T, - ST 0 W B o 3 e
HL 5 | 7 A A MR o N A AR S 40 1 o P I f, £
9 pH (E K /N 23 52 ) A 38 5 B 1% W B (2 XU
2013; 5K i & 55, 2005) , 1 = 47 25/ pHAE  4.22~
9.47,~F-¥2h 7.59 WPk E S pH{H 4.82~8.91,°F-3%
R 7.24 A6 A I pHAE A 4.42~9.58, 7344 6.45,
TBCHZE pHAE M 4.39~8.56,F-1° 6.30, pH K
INHIRBUR R < B AR <WBRA R < Hamdk,

M pHBOR 23 IR 1 55 FR VA 1R Wi AL 5 W 20 i, 5
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B B BRI

K.Ca.Fe BAHY ALK M ALHEFR LR, HE
B B I ) KA R, A [ b 5 g 3 v
Yoy AR, SR P EREER K, A
a1 & A, CaO
TN 0.54%~27.59% , - 348 4.43% , 2 5 T HAth
R X IS R 245 25 A, FTUARH s i X
oy AR A AT AR PR . oA i X
SOM.N.S &, TERH AT S 5HY
O3 7= A G ILIR 25 5 T IR S 1 ik T 2 J I 46
BEERZR (55, 1997) , S ECE AL (SOM) & =
B, AHLE(SOM) % it 0.34%~28.77% , V-3 H
4.43%. A HLIT SOM B, F) T 4 W A4 W B N
SEENETH, A A EE X RPN S & aY
T, 25 R T 2 s XA 1 AR
IME 3 A R
4.3 REEEWZBEH MK S HE

FEQL T T 5 DL S X A A K T
(7K 43 EER A BEK TR SR B K B R FH 503 S
T I K AR JZ 5T T K A5 R RERE il
Bl 3K o BRI AR E , AR oAR X K 43 4 R
TR JE 2R 2R 1) T LAUKoA FRAE R ), 32 AR
JEHR R P AR o3 A7 B H M | 5% 0 25 FE 0 K 43 B W%
I el (R 20452009 ) o AS [R) A b o s Xof 7K
(AR 25 RE 1 AR B AR 25 100 0 A R A S [5) 52 i R 4
TETE 2 A o

FEAE B 5 it X AL R R A K, A 6 A 55
A5 WAL AR ORGP W o3 R AT = B 5 UL
TE A AR R IR A 0, B S, 3k
D, KR REBE 1 858 (Zhang et al.,2017) .
BEAME b 5 21 B B FEPEAT, 5 KPR Rk
B (B, 2012), FARAYIEA SRS T, PRK
PE R AT, T AP AL RAR 2R VR AR R A B AN R R B
IR T 2 T R X N AR E AR K
Ko TEWBCA ds XA WA RE 855, THm
HBRRE , KA BB R TR B 7K 53 M L 2%
K, TSR R KoK FR K. Anad
1 X XA 2B, A 2k E R i T X% A 7
FFF R AT IR KK S R T8, 72 % 1
U BR b AE A, 7821 5K P 4B b s B i, 0
FEE R R BEMT) X3, PR B K e Ty 2=, AT it

25 R AR s O TE AR ISCRBR IR IR K, T TR A
FAEBA R PR XA LB, 2 LA S
AR B8 £1 S RURLEAT ) 1030 2, By ARk, 2 )2
PRI, DR E K BE 1 — B, ARG o J2= S MR
A BESL ARG W PR 25K RE TR 22 , b RA% it 1
R IKIMRIFRE S35 , DA, 2 X 2 437K AR

i ST S T AR K
5 45 &

(1) A8 b s X 38 2 R XA 2 TR R, ik
AR RO RIAR T A, P P UK Fe LR
I, DARRTE 300 3, IRE KPR RE R Ar B LA
JE AN A5 T FUIR TR L5 R AT A ARbk O i A ) 7
v O T R o

(2) ¥ SO i X 32 R XA 2 B0, H A
K IRIT R B R, e P, R KPR RE
— B, T BLAEA A 3 0 4 SR AR AR T A
AR AR RS , R o P PP A%

Q) Hz m i X R A2, s 2
KB B A, RIER ) Ca S BB IR
IKPEREZE T A S BCIR i SR ARTE A O =, /D
SEARTRARE: 545 BT AR BOAE P R v | M B i
R

(4) B i DX = il K LR ™
RE KPR e 22 , B LT LA 46 O ZE AR R 0
AR F-FE MRV, OB 2 S e i
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