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An Investigation on the Habitats of Huperzia serrata
Populations in Zhejiang and Adjacent Area

LT Pei-ling, HUANG Chao-biao, GUO Shui-liang®, ZHONG Yan-bin
(College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, China)

Abstract: Natural environment of the growth of Huperzia serrata populations were investigated in Zhejiang and
adjacent area. The water content, organic matter content, conductivity and pH in soils, and the content of K. Ca.
Mg. Fe.Zn.Cu.Mn.Na.Al.Pb and Cd in soils and plants as well as the content of huperzine A in plants were
determined. The results showed that Huperzia serrata mostly grew under closed forests or in ravine with wet soils
at altitude 350-1 700 m, with over 1 500 mm annual rainfall, 78% relative humidity, 109%-30% soil water content,
4.57-5.31 soil pH, 0.061-0.385 ms cm soil conductance, and 6.18%-9.75% organic matter. This plant absorbed
more K, Ca, Zn and Na than other elements, meanwhile, the accumulation level of Pb, Cu and Cd was high, to
which more attention should be paid in cultivation. It is suggested that shady habitats with sufficient rainfall and
high relative humidity, and with soils of lower conductance, 4.75-5.31 pH, are good for the cultivation of the
plant. The scatter plot produced using Detrended Correspondence Analysis (DCA) based on the soil indices
showed that the environmental variables for Pan’an population are distinctly different from those for the other
sites, revealing the special environmental conditions having some impacts on the huperzine A content in the plant.
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Table | Environmental conditions of 7 populations of Huperzia serrata

o e EMANE A AR
- po mw TR EREE Ty, Mean MK RAnnual -
Populati o Longitude Altitude d irt’ Y temperature temperature of temperature of precipitation bi
opulation sites and latitude (m) e(r;s) y mp ) hottest month  coldest month (mm) Habitat
¢ (C) (C)

LR EIGRE W (E)119°26°  950-1100 90 87-149  205-21.9 -3.2-27 1535.6-1766.7 A<M, HIR45°, Wi

Xitianmushan, Lin’an,  (N)30°1” TLG- 545 BRER- T RS AR

West Zhejiang T, HbTE CABRIT G
BREAE

2. Wit g tedoil (E)119°37° 389460 90 15.1 26.4 36 1500-1800 MBSV, FTHE, K

Beishan, Jinhua, (N)Y29°12’ BR- R -£EFRT

Central Zhejiang

3. E R (E)117°42’ 1300 90 8.5-18 16-26 -1-6 1486-2150 gHdLif, HWAELG0°,

Wuyishan, Fujian (N)27°45° HWHEH, WEAK,
FRE-ARAT-RITHRF
WWEAHRE, E%

4 @B (E)N20°32°  goo-1700 90 13.9-17.4  25.6-28.8 2-43 1410-1528  H RBR-#HE- KO- D2

Dapanshan, Pan’an, (N)29°03"° BT

Central Zhejiang

5.HTHEOKPEEL (E)118°45° 9111600 95 14-15 - - 1600-2200  BRiARHE, B A45°-

Daxikeng, Suichang, (N)28°15’° 75°, WK, AHE

South Zhejiang HHA HES. 24
BB ARG R

6. Wik L el (E)118°45"  700-760 95 11-16.2 23-31.9 -2-6.1 1855.6-3200 ¥RILRME, HEREL45o-

Jiulongshan, Suichang, (N)28°17° oy 2 =

South Zhejiang 2;_:) ' fl){]gs;kif};
WY BEEN. EEME
Wikt

7. HiERITAE (E)19°10° 700-1200 @ 80 12.8 222 2.9 2341.8 THRE- A fr- 7 - AT

Baishanzu, Qingyuan, (N)27°40° WT, i Ea R,

South Zhejiang

ERE
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Table 2 Water contents, pH, conductivity and organic matter in soils

REEHE BKE HeE HIES R
Sampling Water pH Conductivity ~ Organic matter
sites content (%) (mscm™) (%)
BXREWL 26.1 5.19 0.154 9.16
Xitianmushan
3kl Beishan 19.7 5.23 0.385 6.97
Al 12.7 4.83 0.107 9.66
Wuyishan
Al 15.6 5.03 0.061 7.04
Dapanshan
i 11.9 475 0.156 9.75
Daxikeng
i A1 30.1 457 0.096 9.66
Jiulongshan
=i 19.7 5.31 0.194 6.18

Baishanzu

B AR . R 1% pH MR L3N ZIE T8
RAEBAK i, HIEGH YRS E7E6.18%-
9.75%2 17, B THIESRER &M LE, LEFH
FAEBEMREREK, R hie L A n LEEARAE S
PP EK. TEMENEKTERX, R
oM LE LR, REA 3-5cm, RIERIEF
5.

22 1 BNEYHERKPTRATESRES

THAEST N T RTESENNESER
W& 3. 1P 11 HTEREEKIKY Fe K>
Al>Mg >Ca> Mn> Na >Zn>Pb >Cu >Cd, KHBEHA
FrLREELETHESEER, ANIBRAFTE
R R X EARE, Xt — e R R B g
YR AN R ENT RERE&MN. ARTEEM
YR ZE S EWA—8E, Ca. K Mg 3 ML EE
EMHPHEEETRTN, Hih 8 M ERTH
FREEGTEMYM, XS Ca.K. Mg ZHPEN
HEA RS FE AT 6 iE 3 I E B4R A
K. BWEACHEKALFTFILE K.CaZn HHRIT
ENaMEESHSTLEINEE, BHENS
WU AL, IR R AN IX 4 RN T ERE
BiE, TG N IER M.

Bl 3% Fe M1 Mn 5 B ¥ BE R, TZ 5
HEERPEE. XA EAERERE S
HEEFEKEVLEN. AIALEIHESEER
=, REYILFHRETE K3, 2P+ Al
BEMNSIGEHPRAAIMISEXNTTETGE
3), XESMELE Y Al WBBERNE RN, &
MAKAEHNLE A SERSS|IBEEE, 1
HIB AR R TE B, M T AR A T A B R KB
Jyueis), Xt 5 BB AR R AR AR AR I e 2 R A Sk
WHDLRZREWE. Foh, Al EFTREMEIXT Ca.K
A Zn FEFTEABBRFEIZE, X 3 KB
RAESfMmm L% AlNESETE, FEBEAN
HRAARTHRELABEKTTENLR Al BE
W .

HE 4 EFTLUEH, EREAEAEKNLETD
Pb.Cu BT E N & E KM T LR R ERR
#E GB15618-1995!" — R bR #ERT 35 mg kg, ] Cd
TLENIE R TARHET ) 0.20 mgkg'; #iAk+ Pb.
Cd M EEBI&REIHE T 2001 F A7 K25 4
W) BRI Y D SR AT ML AR HEEE ) 5 mg kg A
0.3 mg kg', i Cu JE T B #I(>20 mg kg') £ 4 Fi
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Table 3 Contents (mg kg") of 11 elements in plants and soils
Saf;ﬁf:ﬁ:tes K Ca Mg Fe Zn Cu Mn Na Al Pb Cd
FRAWL  HfLeaf 8697.00  1139.50 109250  444.00 14675 17.25 13275 820.75 21850  31.00 1.62
Xitianmushan o, o g27825 97500 68450 25275 5325 1575 14050 87075 10440 1650  0.60
HRRoot 216400 231525 72375 89575 76000 4500 93475 177275 39130 18925 1375
4HSoil  3237.50 81450 224075 939075 11000 2025  637.00 21750 172092 2675 090
&idbili MLeaf 12906.25 194250  2217.50 1851.25  493.25 ND 520.75 91450  571.45 25.00 460
Beishan  oem 618750 174000 139075  1155.00 27200 1375 40625 69450 27235 4550 743
HRRoot 831575 258950 188000 237075  113.00 19.50  421.25 1775.75  599.61 2875  9.05
4#ESoil 276250 197750 157750 1163125 15125 5250 78125  325.00 147364 5450 233
R#L HLeaf 9987.50  454.50 132575 92050 70450 1950 21275 637.00  406.59 ND 2.15
Wuyishan o oom 1175325 85325 139250  449.00 28875 1275 12250 89750 32417 1150 102
HRRoot 700200 12975 59275 135650  283.00 2275 10450 110350 130030  7.75 3.26
+3%Soil 127200 7.00 29825 633450 4850 1075 45525  81.50 180335  24.25 087
K PtLeaf 1407500 22250 88625  1169.50  305.00 2275  180.75 1010.00 33830  53.75 7.32
Dapanshan  wq 1 1650325  267.00 84200  223.00 11750 475 7075 39875 24056  11.00 151
fRRoot 10284.25 ND 85475  3929.25 16325  23.00 25675 48075 116120 7600 155
+®Soil 753750 ND 32800 1015250 3175 57.00 15350 21125 21260  6.00 1.58
KUHL  MLeaf 10665.75  381.25 805.00 43550 19125 1825  135.50  597.50  246.45 91.00 7.56
Daxikeng  yoiem 718750 95250 100000 9450 21925 800 10575 113825 22408 1575 222
HRoot 2472.00 975 30575 624075 4875 7.50 52025 13325 1885.77 1625 0.3
fulglr HtLeaf 11806.25  1158.25 169500 44200  202.00 2350 15625 1562.00  373.53 5.00 2.08
Jiulongshan -y o m 1201875 $3825 196875 15850  160.50 900 13000 119950 25116 2450 248
HRoot 1466800 104500 80850 96575 64650 10425 12725 308725  487.54 8275 1143
HHESoil 409700 46475 126125 1054075 8525 2425 19125 17050 328703 5350  1.08
M MLeaf 1005325 133325 174750 95050 63075 1250 19850 131625 34183 1875 251
Baishanzu -y qom 1180950 46975 77450 29450 17300 1200 8200 95750 12842 975 117
HRoot 442400 28700 49675 154175 10200 3325 7425 178375 54225 3400  7.24
3%Soil  4893.75 ND 89500 1093750 9475 1900 20575  256.50 261584 3025 092
L IR S 958376  940.19 111832  1244.81 28925 2225 23971 110246 49570  39.69  4.34
Average in plants
Rt QIR 25T 396671 81594  1100.13  9831.21 8692  30.63  404.00 21038 185223 3254 1.28
Average in soils
ND: A5l 2. Not detected.
AR, B AR . WHRDUAK Y H IR AL Cu.Cd & &, b A h E SR 4.
AYEEEk, MERGPEEBHEESANE H5NAT B SHLIFEEA B L, 182

1%, B2, WRLLZEM A2y, MR BRI R =
W25 YRR AR RR

KL EMNERARA R L EAEHYRE T
M&EES LRPHEEMLE BB 3 ME
EECBIEFRLIELRRRER (R4, K
FXRITENERRAIRR, EARTERENN
3.77 £50, WAHIX 3 Pl A5 FEKEE A HIAK N
B, RN PR EBBSE ALY Pb.

Eﬁﬁﬂﬁ%‘#ﬂ’]%*&m&%T%TﬂEfﬁ
RIS B R

H B M B SRSR B R R SR 2 A 42 E%P\]
LRI EN S B LA, MYANE oo
EERNZ D, SHEMFRRMLREAAR. 1Y
PR I8 BTG 2 AR LA RS rR e R T
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Table 4 Contents and accumulation coefficient (AC) of heavy metal elements in different parts of Huperzia serrata

2 Cu Pb Cd
JZ B¥ Population AR

Part 58 Content AC & & Content AC & & Content AC

PiX B bXitianmushan HLeaf 17.25 0.85 31.00 1.16 1.62 1.81
2 Stem 15.75 0.78 16.50 0.62 0.60 0.67

HRoot 45.00 222 189.25 7.07 13.75 15.31

4t liBeishan M Leaf — — 25.00 0.46 4.60 1.98
2%Stem 13.75 0.26 45.50 0.83 7.43 3.19

fRoot 19.50 0.37 28.75 0.53 9.05 3.89

%1l Wuyishan HLeaf 19.50 1.81 — — 2.15 246
2Stem 12.75 1.19 11.50 0.47 1.02 1.14

R Root 22.75 2.12 7.5 032 3.26 374

X £ 1l Dapanshan iHLeaf 2275 0.40 53.75 8.96 7.32 463
%Stem 475 0.08 11.00 1.83 1.51 0.96

#Root 23.00 0.40 76.00 12.67 1.55 0.98
X ¥ Daxikeng i Leaf 18.25 243 91.00 5.60 7.56 12.08
% Stem 8.00 1.07 15.75 0.97 2.22 3.56

Ll Jiulongshan i Leaf 23.50 0.97 5.00 0.09 2.08 1.93
2 Stem 9.00 0.37 24.50 0.46 248 2.30
#Root 104.25 4.30 82.75 1.55 11.43 10.63

' 1L Baishanzu M Leaf 12.50 0.66 18.75 0.62 2.51 2.78
2£Stern 12.00 0.63 9.75 0.32 1.17 1.31

F2Root 33.25 1.75 34.00 1.12 7.24 8.03

¥ #)fiMean 23.03 1.19 40.92 2.40 4.53 4.17
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Fig. 1 The detrended correspondence analysis (DCA) of
the characters of the soils
By 1-7 a0 &R R H () Je ). R 3). NEE L
(4)« Kpag(S)- JLHELL(6)F! [T ILAH(7)FhBF KB 5 . The number 1-7
Beishan (2), Wuyishan (3),
Jiulongshan (6), and Baishanzu (7),

are for populations Xitianmushan (1),
Dapanshan (4), Daxikeng (9),

respectively.

B, ARG W2 LRI 2 M T
THEMEAIE PR TE & IR, N B R MY
ST, R T AFPEEREE AT Y, 18 2 BRI (E
1), TLAE 4 5842 K8 LR e i pr & 1R
BXHFHE 6 MR, WP H LB RARG S
FEAE o 3 — 20 S MR, 4 5 TR 2 A1 Hh 190 - 3 A
AHHURE B WA, B 5% B0 BRI, 0 K A
Cu KPR RN EEHES FHEMM, Zn AL H
Pb FIEENE 7 MR BRI

Q4 REFEHEALEHBSRXE

TR EAZHNAXESR (HupAd) S8
CGEW PR X A KL 110475 mg gh)> il
(0.108 mg g') > i % 11 (0.094 mg g') > K i Hi
(0.070 mg g')> k111 (0.062 mg g) > # K H 1li
(0.029 mg g')> T 1LI3H(0.021 mg g'). K B % K
LA EMAEBTANSERS, RBZEL
Wi 4 5%, Fimmm FHE B, W AR UK
I mUBOE A LB A2 A T A AR
Fo ME 1 HBTUUEE, KE L BHE S RAF.
R, 3 S EFE LS S KRAYM 6 5Lkl 3 4 F
HORERT S E8EE, EfIErR 1 P E
MBI . 56 T BB PR B4 2 R I, 4
AEKAERT S ESHERF GG ERZ N
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HupA S BNIEREAZME, BREEEKKIRER
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