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PRAED) BTG AR AT O, SR AR S R 5 B 2Rl ERPPIL, HHX 2 Rtk i T bR, 2HHX; >
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Effects of rehabilitation species on slope vegetation diversity and soil and
water conservation
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2 College of Life Sciences, Yan’an University, Yan'an, Shaanxi 716000

Abstract: The influence of rehabilitation species on slope vegetation species diversity and soil erosion and
surface runoff was evaluated. A series of three-species assembly experiments were conducted on 108 plots in
four different ecological modes: arbor type (AAX;), shrub type (SSX;), herb type (HHX;) and herb-shrub-
arbor mixed type (HSA). Surface runoff and soil erosion were surveyed during the rainy season. Results in-
dicated that species richness was closely associated with rehabilitation species’ life form. Species richness
was highest in the arbor plots, followed by the shrub, and finally herb plots. The longer the period of
turf-establishment the more obvious this life-form trend was. The composition of rehabilitation species in
slope ecosystems significantly affected community characteristics, including cover and plant species diversi-
ty (i.e., Shannon-Wiener index and Pielou index) and fluctuated with the age of the vegetation in the plot.
From 2010 to 2011 the variation in species diversity was as follows: HHX; > HSA > SSX; > AAX; and from
2012 to 2013 it was: HSA > HHX; > SSX; > AAX;. Across the study period, indices of species diversity were
closely related to soil erosion and water runoff with coefficients of determination greater than 0.951. Species
diversity was inversely correlated to runoff and erosion. Overall, rehabilitation species’ life form significantly
affects species diversity and soil erosion and surface runoff, thus selection of optimal rehabilitation species
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and community associations is necessary for slope ecosystems to improve ecosystem functioning and to con-

trol soil and water loss.

Key words: community characteristics, species richness, Shannon-Wiener index, Pielou index, ecosystem

function

AR RET, BANTFE. TR
JISG 11 A 8 30 e — L A B U 2R K B IR R I T R
Sk(Xiao et al., 2009; YLYFEE, 2011), e ek 5 AL
SV M T AR LR i) R B 2 AR AR AR,
T R 8 1 3 b A ) AR A R AR
FE S . D K R 1) T B & 12 (Huang et
al., 2013; Lee & Hencher, 2015). 7EVK 5B & # 18
83, AR R 2 T T — A I Sk AL
PIEAASSAT L AR AR ) 3] Hr
()R & B b 1) AR T AR (Ville et al., 2014) . Tt
TR, BRET) IR HEVE Hh b 25X R 1R 43 )2
PRI GE TR F L bR ZR6S 38 (10 7 R s ] 4
FA ) T80 0 3 T K 02K 3 s AR e 1 O 45
4% 2007; Wang et al., 2012) . PRIE(GF) AR A4 K 2218,
i P B R A AR ) DA ) R S ) - 442 ke (HE, ol
FHARREYIAE A A K HE, SACRIE (FR)A
HFEF AL, o S ERECT) AR ERK Z 23], H
F M ATEIK (M A 45, 2011; Bae et al., 2015). Wi
LA A BRI RV, A N R A I T A gk
T, TB R DA A 1 B A A ) A AR 34l 1) B 5 A 0
W, —HARAEST YRR b R AR

GG IR AT SRS E  AE AT S 11 AR T
g 2 i T SRR P ST R 5 A 1 R 2 v 75 (Gazol
& Ibéfiez, 2010; Mlambo et al., 2014). 3% [F 7E A4 Pk
7 AT AT LORAE g B, AR 250 90 R R
T LR A A 1 3 6 55 T 0 0 A B R 1)
SR TR (R RAE, 2012; XIAS 4%, 2012), ez
X)L g R A T R IR IR R S IR R Y, XA —
FERE B2y T RIEM S R iE . Tk, WA
455 (2013a, b)7E BRI I b R I AL R A VR AR A1
AR S A 0 F E B DI OG . (Hig 4
Nk, A RERAKE ) A T TR BN 120 35 A A e v
RESE I J5 A FUE AR WARTE . F158 b, SRR
(140 A2 3% 280 AT I 5 55 W) 20 35 AR ) R VR A S ) Tl
% FEPE(Tilman, 2000; Hulme et al., 2009), ki 540
HAESREGERT HMERE . ik, ANEFFTLAFA,
BERFUNTEA N AR R A R FEARTL, F

AN BB eI & AR I B (L Ay,
SN S GG XA R IRV R AL L AR AN 45
RERGL, FEZH K Q) Hrac ety 4G 2k
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LRACTL I A TRV R - B 2 AR RS R G
HBEMR I NAEIRR, N AERHIT IS5,

1 #MR57F%

11 WMREH#NR

TR IR AR 3 P 28 A R R L e o
ZHIAEY I 18.6°C, AEIY PR H1,165.2 mm, £
S fEs-9H . HIE TN EERIEAIE, LEEE
10-70 cm, BFMRYERMRYE. XA EFE M. 3B
YR, THiEH250-350 m, 4% i 2:50-100 m, fH
B # 0R, LAY & (Pinus) « #9 J& (Sabina) ~ Bk )&
(Pteridium) ¥, WHEAZEL FAFE HEREL 52315}
SEA9RFLS0 AT (I 7 HE, 2013a), FLAT LR [ 1 i
W 4 i W PRRR AR AR T R AR(< 7.5%), JK IR
ORPEE, TR FAUK .

S 56 7 3B A i 3 (G85) K 1T Bt K305 +
1404 K305 + 920 (105°55'-105°57' E. 29°22'-29°23'
N), %IEAKT780 m, % i = F£305-307 m, 3= 5-6
m (3 J7 5 oK R N 147 m), B kb 1:15, B
NE25° . 11 3% Jy o 48 X b e 7+ T )2 (sand  shale
interbed) #1403, &£ 4 (0-20 cm) B R P (pH:
6.5-6.9), ZEAKVELS, TROKERICPEREZ, WIVBIHER N
14.2-42.4 mm/min, F&724 % 40.8-5.7 mm/min,
/K 119681.4-1,244.1 tha.

1.2 RIewrsl

LT ] VY B Hh X 328 LAY b I Dk kAl 4y
) 55 B 2 %5 (Buchloe dactyloides) 7% ¥ (Lolium
perenne) « % 3| (Vitex negundo) < Hi #& (Amorpha
fruticosa)~ RMg(Ailanthus altissima)~ FIFE(Robinia
pseudoacacia) & ¥ I A FFh A AT — FPBEHLLL A,
TN =R A A PR S, S A A AR AN (H)
AK(S) NTEARA)A ERTIFATIHHX) HEAR!
(SSXi) BLIE AR BY (AAX) ZRAGIC &, B EH A [H) 2 AR
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HEERL). FlE P g b X 32 SR 2 A PC 53l A
(1) [E 7% (Miscanthus  sinensis) +1 2 ¥R (Cynodon
dactylon), (2) #1T (Neosinocalamus affinis) + = Jif
(Indigofera pseudotinctoria), (3) 1 K (Cupressus
funebris) +#5 W (Leucaena leucocephala) .
1.3 SKIgIt

IEREILE 3 ) RO B AR — B B B
W is B, Fpt RS, PR 1081M6 m x
8 MM /NX, NX KA 2 % 3 1 55 2k
HMEEL IS5 AT, VYR F AR B B (i sy
25 cm). WPRNE R B GE ML F30 cm). NX 7
KT HEAR TG AN X AR, R T IE A A

Tl ATEBD6THRLA S PR EYRIA R R EKD

KM

W5 26 R ic & BE ML L T-1084 /8 X (R Ff i & 4
A, WD) . dEF TR R, &
0.5% NaOH/ 2 4Bl 5, #4110 o/mP IRk Fhs i 4
LA KLY ()1 T 200944 H 1 A1 0% TR /NMX,
I T ERE, A TR (L mO) TR, HEAR K
LR W) 1) 4w Ao A AR 9-11 . 32-36 .
980-1,020%%, AH[RIAEFEAA G2 2 2w S
FRHOUIIX (CKo, & HABRTEL), T UL IIAR 5 121 3% 1)
YRS PERERE; 2N AE AR HLIX (CKy, ARERE),
TR I2 3 1 AR

— & N W N IR R A B AR
S AR RFAE A RAEREVR I B B HEBTRE B B2 A%

Table1 Composition of 26 vegetation restoration patterns based on 4 types of species combinations and their codes

KM Type SELAEMALY Composition of rehabilitation species fRh5 Code
AR P4 2 A ¥4 Buchloe dactyloides (Hy) HHH; HHH;
Herb (HHX;) Miscanthus sinensis + Cynodon dactylon (HH) S Lolium perenne (Hy) HHH,
O Vitex negundo (S1) HHS; HHS;
Kk Amorpha fruticosa (Sy) HHS;
B Ailanthus altissima (A1) HHA; HHA;
FIKE Robinia pseudoacacia (A;) HHA;
HEARRY AT+ YHEL Buchloe dactyloides (Hy) SSH, SSH;
Shrub (SSXi) Neosinocalamus affinis + Indigofera pseudotinctoria (SS) J 8 Lolium perenne (Hy) SSH,
| Vitex negundo (S1) SSS; SSS;
KM Amorpha fruticosa (Sz) SSS;
S Ailanthus altissima (Aq) SSA; SSA;
FIKE Robinia pseudoacacia (Az) SSA;
AR HIAR+HA K W25 Buchloe dactyloides (Hy) AAH; AAH;
Arbor (AAX) Cupressus funebris + Leucaena leucocephala (AA) S Lolium perenne (Hs) AAH,
3| Vitex negundo (S1) AAS,; AAS;
Hitt Amorpha fruticosa (Sp) AAS,
S Ailanthus altissima (Aq) AAA; AAA,
JIKE Robinia pseudoacacia (Ay) AAA;
TR A T W 2 W3 Vitex negundo (Sy) 5L Ailanthus altissima (Ay) HiS1A1 HiSiA;
?ﬁgt;;hrub-arbor mixed Buchloe dactyloides (Hy) #ML Robinia pseudoacacia (Ay) H:S:A;
Ktk Amorpha fruticosa (Sy) 5L Ailanthus altissima (Ay) H1SAq
KR Robinia pseudoacacia (Ay) HiS:A,
AR W Vitex negundo (S1) SME Ailanthus altissima (Ar) HyS1A;
Lolium perenne (H) JIKE Robinia pseudoacacia (Ay) H2S1A,
KM Amorpha fruticosa (Sy) BHE Ailanthus altissima (Ay) HzS2A;
FIKE Robinia pseudoacacia (Az) H,S:A,

55 PR S A3 R AR HS Capital letters in brackets were codes of rehabilitation species composition based on their life form
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211 YFRLER

ANTRIC BB T AN X AR AR K (n =
24, P < 0.05), TR ARB(AAX)EC & 1R EL(h A7 4%,
0) % FHABRE, FAAX; > SSX; > HSA > HHX
#(P < 0.05); [FISEECE T, TRARIEA)BAF AL/
X IR E(Qs) 2 THEAR(Si) A (H) DA T 7
/X (n =8, P <0.05) (KI1A).

SRR, XA AL 26N RIT N, R
T10F8}14)E, HrhEEARARI6ZOM, B A M
34.6%; FARTRII0EL7TRY, 5 L Fh £ 1) 65.4%; iT
AP, R RARL GRL SRR E, &
S ER55.3% ERZ A GRL EER FF) A
AKZHHFN RAR SR SR R Z T
g B & (Rubus) R 3 28 95 & (Taraxacum), 43 )
y3FhRISFI . B Y (Artemisia lavandulaefolia). —.
- Y8 &t % (Bidens pilosa) ~ ¥ % 1€ (Dendranthema
indicum)~ 13 (Imperata cylindrica). WEHK . (Oxalis
corniculata) K% (Erigeron speciosus)~ 74L&
(Artemisia parviflora)~ G532 (Ixeris gracilias)-
W (Ficus tikoua) KW (Broussonetia papyrifera)-
Ly Z(Coriaria nepalensis)~ ‘BAf(Myrsine africana)~
M) B (Setaria viridis) %5 IR 5, A 75 e L
DR A P S5 R T A A s i (3 7 A,
2013a).

212 BHESE

S SITR], AN [ PG A Al e e ) T e o5 S
(PiE, Q)MA—FE(n = 24, P < 0.05), HAEFx[H]
#5583 = 4, P <0.05) (K1B). 2010-20114F ],
B (HHXG) B ARV o s v - A,
HHX; > HSA > SSX; > AAX;a#«(P < 0.05);
2012-2013F [, HSANCE A& i S e, EHSA >
HHX; > SSX; > AAX;a#4(P < 0.05), A [a]fc B AL
W e, JZREREE. 40 E BN,
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Fig. 1 Variation of community characteristics of slope vegetation under different vegetation restoration patterns during 2010-2013.
Connection points in high-low lines correspond to mean of plant species richness or community coverage in plots marked by life
form of their rehabilitation species, and codes of rehabilitation species composition see Table 1.
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ek REAN—FFE, FFr 2 R 23 (n = 4, P <0.05).
BAK L, SEEG I AL PR VR S SR
A TR R A DRI (13) o

2 2010-20134F M EAPE IR RARME A= FEiD4HAE
Table 2

D<A IR IR R B (7.78%) A AR il AT % (111.43
t-km 2 yr ) BT HABMI X (n = 24, P < 0.05),
P Tk R AT o AN [P I )9 B 1 i SR HHXG >
HSA > SSX; > AAXa#:, HZxERW3#(P < 0.05);
[F) S C B, A (Hi) ARl T £ /N X FR 7 3 R
HORZ B0 /N T RE TR R HAR AN BT 72 N X (P <
0.05). fH20114E VA1, HHH;SZ % X 7= It & 4L
(6.329%) A= A %5(92.39 t-km2yr )& THHS;
HHA S5 X (43 51 45.51% . 5.84%#161.52. 76.14
t-km2yr™) (P < 0.05).
2012-20134EHY, HSAJR & AU & R UL H %
GRS e, /NN I 5 45(3.83% . 3.43%) Al
2% (52.67. 35.54 tkm 2yr ™) A% T HAB W
MX (n = 24, P < 0.05). AS[FIHCE )30 3 1 fE 5

Precipitation, runoff and sediment yield in bare slope during rainy seasons ranging between 2010 and 2013

Ay e i 40K ok T 7 PR TR PR PR AR (FRLEEAS
Year Rainfall times  Precipitation (mm) Runoff times Runoff yield (mm) Runoff coefficient Erosion modulus (t-km2.yr™)
CKo CKy CKo CKy CKo CK;
2010 29 820.6 6 149.8 128.6 18.25 15.67 1,326.67 986.69
2011 31 799.2 5 137.4 108.2 17.19 13.54 1,120.81 782.81
2012 27 867.7 7 162.3 102.4 18.70 11.80 1,173.33 742.25
2013 28 846.5 6 154.6 93.4 18.26 11.03 1,138.94 647.63
CKo g TEAE M i, CKy ol AR TS (IR AL 8 . 2010-20124F 44 5 [ 75 HE 25 (20133)
CKp and CK; represent no vegetation and secondary bare areas, respectively. Data of 2010-2012 were from Pan et al., 2013a.
0.90 HSA
g 080 HSA HHa, §1—[SAHHSi
E : = SSA; pt SSA;
¢ HHS, HSA tHSA Ty HSA  SHHA]
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S HHA, sHHAJHSA . HHH;  [sss, ' AAA,
: 060 | T S < AAA, -
g : JHHS; o HHH; HSA  +5SSiaaa, SSH, SSH, +AAS,
= = T ) - AAS; -
;; 0.50 [HHH; ‘HSASSA‘ SSH; AAS: AAH;
T 0.40 HSA AAA; AAH;
g v +S85;
§ T AAH;
. 0.30 - A
& SSH, ¢ AAS;
2 020 -
“ AAH;
0.] 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2010 2011 2012 2013
EAT Year

E2 2010-20134F B AR EL B A IR A # T £ B % A9Shannon-Wieneris T k. SR& LEESSHERTINERERE
FRZER$ & BIShannon-Wienersg $E X iz, KBS RIBERILEL

Fig. 2 Variation of Shannon-Wiener index of slope vegetation under different vegetation restoration patterns during 2010-2013.
Connection points in high-low lines correspond to mean of Shannon-Wiener index in plots marked by life form of their rehabilitation
species, and codes of rehabilitation species composition see Table 1.
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Table 3 Relationship between community coverage of slope
vegetation and their capacity of soil and water conservation

/NX (P < 0.05),
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2011 y=-015¢+1824 0979 '=—7.66x+697.96 0.984 241 BEREESPMIEREREXME
2012 y=3161°™" 0986 )'=-438.97In(x)+1987.8 0980 S IR, UL X P ) R A AR S
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Fig. 3 Characteristics of runoff and sediment yield in slope plots under different vegetation restoration patterns during 2010-2013.
Connection points in high-low lines correspond to mean of runoff coefficients and erosion modulus in plots marked by life form of
their rehabilitation species, and codes of rehabilitation species composition see Table 1.
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R4 DEB RIS MEEE S BT A B & Shannon-Wienerd§ (x). Pielouig#(x)RIX &
Table 4 Relationship between Shannon-Wiener index, Pielou index of slope vegetation and their capacity of soil and water conserva-
tion

(=) P AR Runoff coefficient (1) 2% Erosion modulus (v) (tkm2yr™)
Year Shannon-Wienerindex (x) Pielou index (x") Shannon-Wienerindex (x) Pielou index (x")
B4 2 Fitted equation R P& 777 Fitted equation R fl& /772 Fitted equation R B4 L Fitted equation R

2010 y=-16.23x + 16.93 0.987 y=-19.76x'+ 18.85 0.947 y'=-992.44x + 648.52 0.987 y'=-1,275.2x'+ 796.39 0.948
2011 y=-22.06x + 20.95 0.951 y=-23.24x"+21.40 0.960 y'=-1,141.4x + 843.48 0.970 y'=-1,199.1x' + 864.88 0.974
2012 y=-12.60In(x) + 1.15 0.982 y=-13.79In(x’) - 0.84 0.990 y’'=-554.98In(x)-98.20 0.997 y’'=-595.8In(x)-179.98  0.968
2013  y=-12.65In(x) + 1.00 0.999 y=-13.34In(x)-0.13 0.941 y'=-526.88In(x)-79.62 0.999 3’'=-557.01In(x)-127.31 0.945
e KA o) 2 N A SES DL
PRECCAR(R® > 0.979, P <0.05). K orAa¥ysy, AR R85 04, BiAEREE
242 ZHEMKESPEERERYMERE ff1Shannon-WieneriE %, Pieloufs %, 77 #ES

HEY4 A Shannon-Wienerfis 85 I BRI AL P 3, SRALFII 2 IR G5 M3 i, T ) W8 U500 iR e AN B
PEREZE UIAHOC(4): 2010-20 L4 VHM, et ARRBEIE IS A), AR/ RIY) 5 BEHLR 73 4, Shan-
SZ(R® > 0.951, P < 0.05); 2012-20134Fy1JY], —#  non-Wienerf5%. Pieloufs 3G, ABfoTr, A
JE R BOC R (R® > 0.982, P < 0.05). FEANSZIGH]  AUPLE (HHXI)#Shannon-Wiener %4 . Pieloufi ¥ 7
W, LA Pieloud i 8ty Ly Btk RE IR S L EEIEAIIDI(2010-20104F ) ¥ i TR AR L (AAXI) L HEAR
2 4BLF-Shannon-Wienerdi %5 (1) F 5< RI(SSXi); 2 &, HSAW 4247 H %M (niche comple-
3 e mentarity) 2% . & & 9 i, Shannon-Wiener 5 %1 .

Pieloutir £z ik LA AL & . v WL, @RI, £
3.1 HERERINIKEEEEFHERN N FEVELE B SR AR RN, RS I R HERS, i

X TR DRI AR BRI (WA ) T, M W BERE N, A S A O BT B AS I e Pk
R PR DRSS B AR R D, SR e DRI, ZAEVEAE RIHLHZ M 4 A 25 7 TR 80 i
I8 PR A B 2 5 i AR Rh 2 AW )RR Dh i€ fe 4R(Pacala & Tilman, 2002).
MEFHZEQosu et al., 2012). ZRUAEHMIIFIA 3.3 HEEEFIHAWER KM
A, W, # KL AR IR IR B R U A ARG S HERLE L Rk s A
7 R BB R AR BRITR (rhizodeposition) PRK I AR AR 2 IEH, HIRAR. HEARFI
HRERZ MY (rhizosphere effect) &5 B id BEtBAFAE—  FEAMYIAE AT P A A AR 1E H (Bae er
FEZESE, X RIS SRR . YE AN al., 2015). FHHRAURTE, & 2RI E KR T ThRE
Te~ MERGAHYIR N XIIA B I g R RO, AN, AR R A KR, B 1R ) 1 38
SRSk A B 1) S TR A v (R AR HE S, 2013a), fESRML Rk IR K TR BORIF (R HESE, 2013b);
PR B FE IS OLT, TR ARB(AAXDECE T FREARED BAEE/ER, SR 580, 2+
NX YR 2 THABRC R, RIRRCE T, FeAR BEARIG N PESR, ARAEERER I, TR AR n B X
KEACH PR DX MRt o 2 THE. BREUR [, (REK b, gERRILILIGARIE, %AW 1)
Firo HEAMPIMLL, Fr. BEREDMAAS . 5 /ERW B BH#AE, 2007; Andrew et al., 2012). A
K, WA EE RN EREH, B=0% (epidermal  BF5EH, BA RS (HHXG)EC & AR 8PP 1047 3% 1 e
stratification) 52 28 Z #f, QLAY MR TR dm s T HARACE; BEE I HERS, T BERGALA
MRS W, ARG S Y  ERE PR R, F—E—Tr (HSA)AL &
XPIAWHRERE PR S JZ IR TR TR BEARN) I IRE H 2 3, 250 R 1R 20 )2 2 RN 2%

SN AN, BET SIS R R R AL - PR AR AR - SR AR A9 A ] 44 P S A R D
3.2 HRBERMNKERIME LRI ANRVK LK RS AR, w L, R 3 Sk

IEPFAIY], EACKEGALM RN TRUN, REE RERMUE)R . BERR . RBE M R RRR R A
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34 HEE-BEFHHE-UMESHEM-ETSREINEE
B BIFEE X F

ARSI, ERER . OB g A
FAPIEAR B LU, HE AR K LR RF
DIRe £ SN2, EEAIE M S S SEILI fihE
Wi BER ThRE R A I B (Wang er al., 2012; L
A, 2013). RIBRUEAIT . AT 2 R, AN
AT IR S A i LR VR SR I O ey S B 55 1 S i
RN AN A, B 1T B A 2 A 1 2 S (3 R
4%, 2013a; Ville et al., 2014). YyFpZFEvE T L4
T B AN T AR R E PRI R L DI REIR AT AE S R G
ORI ) BEN L R SO R IR, ik RS R
45 ife(Loreau et al., 2001; Sanderson et al., 2010).
Yokh = FEAEOR, AR A B ARV TR T E O
JA¥E %, WHIRRRAR A R 7 55 1 Bl 2 32 =i (Spehn
et al., 2000); Hb [0y R IR SRR, T 9REE T
(A A F (R E 2%, 1988); R & 2 1) 45 14y (1) A2
A SEMAR ZR IR0 B B RN, SRR AR Bk
PERE S pAs e PE(D o34, 1999). AT IR, bl
FH) ZAEVESG I, T 254 1m0 T 9800w i ik
bR AN E 15 AR AR TN - AR Tk 1) R
TR I 2 FEME AR S, AR 2 R GE 0 45 0 R ) R
FE, PUTPL(R K Pk e BsR. v W, fEFEE 4%
PE AR BUNERE T, SRS 1)
ERATEP S G R €Ik & /A SE A A I S St
ZA WA e B BRI U Tk 4 R 5Kk oK 5B
(2003) (M HE iR ToL: IR EAESR RGeS Y)
il 22 FEPE S g th 2 00 &R, AEDXIRUREE By Hif |
TR FR.

R 5, VR S A e I S A SR
i N TR O 1 5 45 ) A% 00 B 9GH (Gazol &
Ibafiez, 2010; Mlambo, 2014), {HREHR AL 3AF 5 B
SR 2 MBS R . AT R
e R A7 45, H A58 m Beik A g 58 4 I 4k
LA A 38 TR AA) SO0 R 0 A o P TR R T, AF DG PR 25 0
FRRNTT o
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Appendix 1 Distribution of experimental plots

K305+140 | HHS; | 1.5 H;S;A;|1.0| AAH, | 1.2 HHA; [1.0| SSA; |1.2|HS;A,[1.0] SSS, |1.0( AAS, [1.0|H;S,A;|1.3| HHH, [1.1| AAA, |1.7| SSH;

K305+226 | AAH; | 1.2| SSH; |1.0(H;S;A,(1.2| SSH, [1.0|HS;A;|1.5] HHH; |1.2] CK, [1.0(H,S;A;[1.8| SSA; [15|H;S;A2|1.1| HHA; |1.5] AAS,

K305+313| HHA; | 1.0| AAA; |15 HHH; [1.2|H;S;A;[1.5] SSA; |1.0|H;S;A;|1.0| SSS; [1.2(H;SA;[1.2| HHS, [1.2|HS;A;|11.2| AAS; |1.0| SSS,

K305+400 | SSH; [1.0(H;S;A;[1.2| SSA; |1.0(HS;A;[1.0| HHS;, |15 AAA; |1.2|H,S;A;|1.2( AAH; |1.5|H;S,A;|1.0( SSH, [1.2| CK; |1.2| HHS;

K305+486 | AAA; | 1.2| HHS, |1.0( SSS, (1.0 AAA; [1.0| AAH,; |1.2|H;S;A;|1.0] SSH, |15 HHH; [1.0|H,S;A;[1.0| AAS; |1.1| HHA; |1.0|H;SA;

K305+573 | HHA, | 1.5 AAS, |1.0|H,S;A;|1.0( HHS; [1.2|H;S,A;|1.0 SSS; [1.5] AAA; |1.0(H,S;A,[1.2| SSA; |1.0| AAH, [1.0] HHH; |1.6| SSA,

K305+660 | HHS, | 1.0 | H;S,A, | 1.2 SSS; (1.0 CKy [1.0|HS,A;1|1.5] HHA; |1.2{H,SA,|1.0f AAH; [1.2| HHH, [1.2|H;S;A;:|1.5] SSS, |1.2| AAS,

K305+748 | AAH, | 1.2 SSH; |1.0| AAA; |1.5[H;S;A,(1.2| HHH, |1.0 SSA, [1.0] CK; |1.2(HS;A;|1.5]| HHA; |1.0| AAS, [1.4|H,S,A;|1.0| SSH,

K305+834| SSS; [1.6 [H;S;A;|1.2| HHH; | 1.8 AAS; [1.0|H,S;A;:|1.5| SSA; [1.2|H,S:A,11.0( HHA; [1.2] AAA; |1.0( HHS; [1.0|H;S,A;|1.5| AAH;

FABHR R ARAB/ X A EE(FAZ: 2K)  Data in table represent distance between adjacent plots (Unit: meter)

K305+225

K305+312

K305+398

K305+485

K305+570

K305+658

K305+745

K305+833

K305+920



