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Abstract; By experiment and observation on the spot, the impact of tourist and recreational activities on meadow seeds
germination rate of Medicago sativa and Trifolium repens in the Langya mountain scenic area was analyzed. The results
showed: (1) the seed germination rates of two kinds of plants were negatively linearized a correlated with the strength of
tourist and recreational activity. In three tour route experimental groups: the long range, the medium range and the short
range, the seed germination rates of Medicago sativa were in sequence of 31.29% , 39.41% and 55.21% , and the rates of
Trifolium repens were of 8.42% , 14.62% and 23.89% . The more distant the experimental group is from the tour route,
the higher the seed germination rates are. There were significant differences of the rates between the farthest group from the
tour route and the nearest one. (2) In four other patterns of the tour route experimental groups: asphalt, cement, step and
soil, the seed average germination rates of Medicago sativa were in sequence of 37. 20% , 40. 27% , 41. 28% and
48.13% , and the rates of Trifolium repens were of 10.37% , 10.92% , 14.23% and 27.05% . The seed germination rates

of tour route experimental region with less tourism and recreational activities were higher than those of the region with more
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tourism and recreational activities. Moreover, the seeds germination rates of the two observed plants were significantly

different in the same experimental route and place.

Key Words; Tourist and Recreational activity; Medicago sativa; Trifolium repens; Seed germination Rate; Langya

Mountain scenic area
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NE,ZHATER . GEMES . PIFEYSRA X E EFEEY . A SCLUETEE M E =M k5
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B B NPT BE RO PR A T B, W B AR B D B R RGBSR 4 B U R R SR AR U R AR
ZhE B, AAEIRE S RIS A sh Mt A 88, BRIAEXT T A BB A g (et 7 TAE R |
B H AR H 2 SRS b B iR IS Sh & L B Sh E AR R SR A B A5 B BE UE,
e A AR E Bl B AR 1L 5 X R B B 2 B, SR X B B S B X ) A 28 B 1 ) i R LU AT
P40 AT A AP LS AU R L (R 1) o
F1 RBPUSKEARFEIE, LW X B HFRE L5

Table 1 Tour route type and quantity of experimental area and rate of tourist and recreational quantity in Langya Mountain

] S Bt RS SRR H ) Rates of tourist and
Tour route type eg;::::zs;ia Dﬁf:l::ii:de recreational quantity (% )
F1IhiFE Asphalt route 4 1 100
7K el Cement route 5 2 79.24
£ BiifiE Step route 5 3 40.36
PR JFFE Soil route 4 4 29.88
TEAR IR 7R0 0 10 S X P, 2 R B 0 B p—
B AR Y S5 AR S AR 0 o7 B 4 R 3 Pots. seeds
S, P, <A S50 1, 5 6] (B B E O ~ 1 E"‘ Se 8
m; P, : PR B SC 2, 5 Py LRI KBRS 5 m; Py - ‘ ) 1
EEWESIAL, 5 P AL BRI 7E 15m Ze45 (B 1) . =
SEI IR 5 ] S W T AR B, 3 NS BRLEE
BT RARIE H TR ST R RS SR R 1 B
S P ZEBEBIIAEE Sm LA, FEEIMKE N 1 ~3 m'?), Fig. 1 The sketch map of experiment area
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PRS2 B 337 T 1A L PR ST 36 DX 4

SCY B T B, KR BRI ILARAL I REETRE 9 0 ~0.20 m, FEAHESIR AL F , IR
BALTERR (3K 2) B ZRUE R SR 222 B il A I RE o
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Table 2 Soil physical and chemical properties for experiment
, AT HHLT ki
So:i'i-‘jii}fer Bulk density Organic matter (g/li ) ( g/I; ) (g/l\I( ) pH Moisture content
(¢/cm?) (¢/ke) i & & (%)
$0{8 Value 0.81 41.26 28.24 0.71 0.63 5.28 20.26

1.3 HuRdsE S

F2007 427273 H6 H3 13 H3 H20 H4 A2 HM4 A 18 B 6 RGETHE M ERR L,
THRHSPREZFR, Gt T BRI B AR R A B S5 4 R 2R R I {E

K il SPSS13 k{4 One-way ANOVA St 4 Fh2E RYFIE 9 3 AN [ B B S o 4L AB W) R 28 3Rk AT
Z5 WEER , F T-test X [/ — 28R firiE (A48 R BE 28 SC U 4 MBI ML A0 b 1 B 5 28 REAT B & TR 0, 12
T Excel 2003 F%E 2 TR 2 2F FRFNIF AR B 22 18] (9 56 R BEAT T AR MR — TR PR 13 7047 o
2 HZR55H

Xt 6 WL i AP 2 B EAR ] (L B SC W 4 A E RS A =M R PR BT AR, 82 T AR
Wil AR LS B RS E R M E =M R 2R (8 2) .

%0 O 271615 Medicago sativa mean germination rate

[ =M Trifolium repens mean germination rate
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Fig.2 Medicago sativa and Trifolium repens mean germination rate in different experiment groups of different routes

* F PR [RING TRk RN 40 8] & 2R R 22 5 8.3 (P <0.05) Different small letter mean germination rate significantly different between groups
below at 0. 05 levels in figure

2.1 RIPUIKE XA RSB E A Y 7 R 25 R

Xt AR I R — A4 B L P2, P3 20 2 2F R AT One-way ANOVA K5, 15 P, 2170 P, 41 2 [ ) 22
FAEE (P >0.05) ;P4 P4 2 [6], SAEH Fis 7 A0 AUK JediF i _E 2257 B3 (P <0.05) i H =M WA &
% (P>0.05) ;P A P [H], FIFfAEPERR B N BE 257 (P <0.05) (B 1) o py b nl WL, 52 45 B i 18 1)
PR R FEUEYF R R R BE N E S M ERNR . RIUVHEE BEHE RS A3 0, AR T 2 2F R B
Wi, B R B ) ARSI I e B HorpRIEETE P AR ZFRE PV 2 5 AE s T H =M P4
PR R RN PR 3 ~ 4 7% 5 PR S 56 2 B B 0 1 ) B A T, 9T 32 B 0 i 8 T A AR B
[, 2T 2 FAEY R TG A ZF 3 A AR A, BEE T , W R Sl R e 9 RO, X A 2 R 5t A
AR o

TE 6 WRHFRGITH , ARG BHEWF T 2 2P R WA £ R, 5 1.2 RGP 2 Fiay s 7ok iz
FE/NTFIE 4 WG, DU PR 2R 58.3% , RAF TR ZF01, P, P, Py 3 INSLHR 2 A ) A 2F R 2 5
FEXF /N — 28, B KRR , R W A0 RO S B K, BRIl Py 4 B B R M4 2 32 2 i AR 3h 9 E
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M, T 2R S5 JLIRIIGE T, R PR B TR

FRIRISE YO B 2 FAEYIFh T 9 P R 2R RN B 2257 (P <0.05) , 76 4 FhSC s L, i iiE 1
PARIEETE R ZFRER TH=M 10% ~20% ;11 P, Al Py 41787 28 B BOK B 73 K Je i i & Ml
I ZEFTE 20% LB TEJR B8 L 22 (EWAE 15% ZeA5 , BLHAR [RIARIF Aily S sh Bt B = A1 A 2R I R
FEBE EL SR TEE TS Ko
2.2 RIPIIRG XA RISEBHE & 2%

IR AE ) 5 2R ARGV R I, AL E S TR K UR L & B A0 R R IE 5L K XY P 2k 2 R 2
37.20% 40.27% 41.28% 48.13% ; 4 =M 10.37% ,10.92% 14.23% 27.05% ., BAFMEYIFN T B & 2R
PRI BFE < KPBHE < & HrifFs < JeSRiE , 2 b i i Ak Jelie s 5 X ) & 25 4 2 S A X 4
/1N, R A P o 8 B 52 A AT i B BRI, 3 AR R e, L RE R X R Y B E AL E 3 Al
B R 2R AR AR ZEROR, R R Dy Rl 52 B Ak e A AT S B R, LB R T O A R e ALK Y B
Bz, By A2 2 M S S R iR D o UAh, PR RS RIS A [ B SC U 4 0 2 2R R AP E 22
5, H=MESEIRER P AZRIE (P <0.05) 78 P, PAMAMTFE JKIRHHE | & BrifrE 225 AW E (P >
0.05) ,{H 598 Bl 2= 7 B B (P <0.05) , R ZFREZ(HAE 20% LA b, i ITE B irE % 15 m (1 P4, kil
T RETE SRR B =M R TR 2R AR AL B TR nE ) P AR S 5 =M AR, P AR 2= RN
/N P LA 225, UOITEBE B Uil 1S m B0 (7 B i e A e BET Sh X SR AEE A8 AR T 2 2L BA
2
2.3 YT R IR SRR A
2.3.1 AIRIHFHES K XK 25 3R 5 i R AR R

XA R Jie 90 B9 3 B A A 2F R AT HUARE 4 FRISTUIRIE FP , A R W R A A | XU
XEb e e, HF R 8o 100% 5 /K PRI Ay B QR THIMIFE , & SR 79. 24% ; G BB Mk
Bl E i R B AR, 205 5 SR A 40.36% (29.88% (K 3) o Xt 4 FhilfiE 2 FEYIF T F- 1 K 2
RY, Y, Yy Y 53R AR A R X Z (A ST A R AT (3R 3) M—Judkdk BUE234T , 48 H 3 & 2R R
ViV, Y, Y, SRR R X Z A R MM R (B 3) o AR 3 Al LA th, A R B ik e A e S
ShE XS B = AR TE A8 5P 39 5 25 R RS [R5 PR AL B0 T 249 5 28 SR A8 Py 4 9P 39 % 2
FREZ i AN REIE SR A A A R, R -5 ik A R Bh B R R AR R, UM SE AR BEARTE 0. 8
VAL s FErR e 8 Py 20 FR) Y- 34 4 25 3R 5 A0 X IR 98 R e R R 99 S SR BE AR X KR, 40 iR E 0. 9839 A
0. 9542, Yl BATEIT B I P, 4LFH T~ 4 ZF 3 ke A0 BTG S R0 B8 0 2 5 | = IE 7R AR A0 78 s B AR X 3%
INEE LT P39 2 2E R AP BN A B, 253K 12.82% , T KL B 7 WA BB, 208100 0.63%

®3 TREXBFEHFRESHFTFHRFRAXEST

Table 3 The correlation analyses table of tourist and recreational quantity and seeds mean germination rate in different experimental routes

— H=m Pl 4 A=) HE P14
W HEMy - . -~
A oy FHRHE R TR
s Tourism and REEHR e . . . .
Wi . - Trifolium repens mean  Medicago sativa Medicago sativa
recreational Trifolium repens mean L. .. .
Tour route type tity (% ) ermination rate( % ) germination rate mean germination mean germination
quantity & nearby trail( % ) rate( % ) rate nearby route( % )
X Y,
Y2 Y3 Y4
AHIhEFIE Asphalt route 100 10.37 4.73 37.20 23.54
JK JRii7iE Cement route 79.24 10.92 6.29 40.27 30.79
A Yl Step route 40.36 14.23 10.06 41.28 35.10
JeJFFIE Soil route 29.88 27.05 12.60 48.13 35.73
5 X HREERH -0.8037 -0.9839 -0.8645 -0.9542

Correl- ation coefficients with X
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2.3.2 FIRIMEEA R LU 2445 & 2R 5 WAl AR X AT

TE IR L X5 X AR R _E BT ARSE IR A ) (9 2% 28 SRR f 38 1) Py 20103 BB 1Y) P, P 28 1 K
(2), IR R SEEWEHE PR B HRAESEC 2R , BN AREE W R 2 A , A7e B W ) 2% 2 AR %
MR, TER R R BREE (R MK DS KB R , M0 5 B 353 % 7R KRB0 o), 4
(RIS [ 8 0 S B EL AR b T 2 3 2 S SRR DR, T LA 5 S B e ) B 85 S [0 T 7 A2 ik e e
BTG BB IR 25 5 S BUMER B AR AT 5 A 1 , 0 B 1 A ) S T 2 5% 1) 0 130 6 175 5 582 ) ) 3 A o
A, PR 85 738 ALK , AT o % 2RISR AR, 28 2RI 5 S 2, O 1 O 1 A7 32 3 e e A
P LI S0 M FRO SR AR /I , X6 T R 2R B M R, B 2 SRR
3 g
3.1 FTRERGWHEHE AL

LR X 0 T 9 B T 7 A A A AL ER o FR AT ST M AL TE AR R B B, B REAR A b S R M B A

o REBHEETFFIMUTEN TG IR BHHRDS A0S0 45 52 B, el Fnil 2835 3h 245 i Al
FRERBALMARRR (3.8 3) , BIARBEFING RS 3 BBk, Fh 710 & R AR, 28 3R L XU X Rk
e L BB A O , i T 0 T B AR P S WL ) A AR5 e e i S 8 - 9 P 45 g R R A
JREVEAGBRK , ST R TR RN AR F—KBWE o, BB B Wl R FA B 5 P, P, P, =4 5C50 4
% 2 R SRR NGB R B RIS, FEE N (1) ZEBE HHE R P, 2 il T HRIHE Sh A S , 4 12 4% i
OB M R AR 5 J L O (R 1L R X 2 R AR B LT s S F ) BEOE IR R 2,
B A IR S K B RS (LR P A N T3RK, BEFERGEH WG, 280 P, SC 44672
EK BT 4.32% , iR RIS S BB K IS TR ) , THIE B HEE 1 P, P SCIR AL AR X 55 7K
BB/, TS BUR 2R A8 — 2 5 (2) MR BAIE Shad R X 3T el S 30 1 2 O BR s o 7 % 2 1 40
ZFHC R B O B BRI SRR, SE TR B R SEPR R A R R S I AR A M R 21.5% ) LA
NSRRI N T £ S R 25 R (3) s shid B2 i B A Al 3h 2240 A 250 7 (IRER 1L
PR {8 : AR N 47.5 B, BEIA 42.3 dB™ 7RI REIE ShE KX IR AT 34 60. 9 dB) (KRG YL ik
DA B A 355 S0 KIS, L 2 5 T T B, L S o T B 2 2 3 A — S S 5 (4) 7EBE W 18 AR I
P 85 Ay S 6 2 FL R e R R IS B DR BE AR 25 5, BT Wl I SR BB, XM B TR , S8 R R

2
<
[ %. R
5 s e iRES - +
LES 30, o  11=-0.1906x +0.2753 mEgz 30y Y2 =~0.1060x + 0.1509
s & R?=0.6459 FE L R?=10.9680
KRS E a
g2 £ 552
] L 2 £
@ EE 10 g sE 1 “1\
nes . . . . BRI , . ‘ ‘
TEE o 25 50 75 100 n 25 0 25 50 75 100
= e R A e R A
Rate of tourist and recreational quantity (%) B~ Rate of tourist and recreational quantity (%)
= o~
5 RS
° @ - ®E5 -
%= 60 c Y3 =-0.1213x + 0.4929 #w.E 5 60 d Y, =-0.1630x + 0.4146
25 40
% E § 40 §_ g % \
- 0 Q
EEZ2 FE23 2
g2 =g g
m g g 0 ! I I | 1‘35 <] “5 0 I L I )
e 0 25 50 75 100 Mg o 25 50 75 100
p= ]
il A L il ik e
Rate of tourist and recreational quantity (%) Rate of tourist and recreational quantity (%)

B3 CRIEEE A= PR R SRR R R E
Fig.3  The linear correlation relationship of mean germination rates of Medicago sativa and Trifolium repens with rates of tourist and

recreational quantities
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M. BEAL, i TR &R S S5 KAEHIE b AR, 35 BE AR AL AR /N (AR /N T 15°) T B 1L XU IX
YRR B SURR U BT LA SR B X P Y 3 AN SE S 4 52 B B TR 1o BE RSB BE 32 W B0/ D , S 1 R 2 R 2F
R EZRRIEA b AT LAAZE o 3 2R B 3h R B R/ RN o AN IR S Rl ply T ik e e 26 74 3 2R/
22 5 BT AR R 2RI B AR, e R 3 B RO A0, 7 A i BRI MRS | S AILARURS M) B B T
AL T RS

BARTEIRI L) SE Y PP A5 R e A0 RET S B S P T A 2 R B AR U SE , (ELRX A SAR 2R R X B
SKZR 1 E LIRS B BAL , R ) B 5 S 58 BE (S IO 5% AR B XE LA E , LR Wi ) BL AR A R AT ORI A 1 T
— TS o TR X X AR SR KRBT 70 - i B8 Shid R AL i (5 A IR R R IR
W) 5 3 240 A R S A RO 5 B A0 RELTE 3h S BGRB8 128 1 5 B e AR 55 R B < X SR AR SR B R
WASESE . FEIEMA IR R R, E IR EER, U S — RS R TRAB I
3.2 AR RS Sh B X S R Y AR5 B & 2R R

LR R, P YT IEAR R B SR 5P ¥ R 2 R 2 B3 (P <0.05) , HZE{EHRTE 20% LA
b 7R Al — 28 A8 ARSI A E L 2 YR ZFRE BEMEER (P <0.05) , 2{67E 20% Zifh o BiBAAH
[F] F 30 R 3 B SRR EE M =i PR M R T R 2R R AR I B AR (181 2) , B =M R 2R R 2R
MR BN B R BT A R KRI A A A AR P R T X SRR A [RE L BE 77, EREA Y
P F-7E 5 25 1 6] %ok S SRR BRSO BL 7 FE 22 5 o BT LA [R] B ik e 0 e B89 s B X R R A b1 26 2 )
TR BEMGR B A BT R, AT BRI R ZF RAFAE 2257 o T I, 3 T 0fR e 5 IS ) SRR 0 ) i
Bl R SIS R PRI X — B 2, B AU B s i IR T s s e B
TR ) 4 AR BT P A S8R 7 R = R R D s e, P E R R S R0 56005 5 R o M 45
BRI —ERVEFE . ARA , 75 AT LAHRE XS A Ay L 155 3022 00 58 Sy SRR R AL , o i e 47 3 3 B A R
BT TR G Bl R R LA B B8 A8 S0 e L KAL) , Lk S0 B 2 5 W 5 B X ik e 4
B RN T R AR SR R 3R ROAE PR A, AT HE 2 ik il A IR BT M B 52 TR A BEAT

BEAh, 72 R4 JHE DX I ST iR R0 TG S X AR A b 3 2 2 R KR ), S ik 0 0 728 355 30 oA 4 32 i
FEH—ERaY, W At — R B A KT WA e CRICHISE A B BT IS . H RUIRIFTS Shx
MBI K2 MR PRS2 IR B FEARHRZ o BRI, i — 2 Sl e AR I sl XA 9 L
B SRR A S S E B S 2 — , WR AR DRI A SR EE R0 [ R S SR AR 7E
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