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Abstract; A study was conducted to determine the habitat features and water quality of the streams in different landscapes
in Korean pine old-growth forest ( Liangshui National Reserve) , second growth forest and cropland ( Maoershan National
Park) , Heilongjiang, China. The suspending algae, periphyton algae, temperature, turbidity, dissolved oxygen (DO),
pH, NH,-N, NO, -N, PO. ™ -P, total nitrogen (TN) , total phosphorus ( TP) , total dissolved in organic nitrogen ( TDIN) ,
fine particulate organic matter (FPOM) , and coarse particulate organic matter ( CPOM) of the streams were measured for
evaluation of water quality. Results showed that the habitat feature of stream in old growth forest was better than that of
stream in second growth forest, while the habitat status of stream in cropland land was worst. Stream in old growth forest

was found with more stable streambed substrate for invertebrates and characterized by evenly positioned pools and riffles,
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greater variation of pool size, less disturbance of streambed sedimentation, more sinuous stream channels, and stable
riparian area with greater vegetation coverage. Stream in second growth forest was dominated by riffles, with less stable
streambed substrate , easily influenced by sedimentation and its riparian area was relatively stable but frequently disturbed
by human activities. Stream in cropland had unstable streambed substrate, heavily affected by sedimentation, high
channelization and devegetated riparian area. There were significant differences (p < 0. 05) in TP, DO, turhidity,
temperature and N/P ratio between the streams under different land uses. The concentrations of NH,”, DO, TP, TN and
suspended algae as well as pH were higher, quantity of periphyton algae was larger, temperature was lower, and the
amounts of FPOM and CPOM were greater in the stream of old growth forest than in the streams of second growth forest and
cropland. Comparatively, stream at second growth forest had higher concentrations of NO, and TDIN, bigger N/P ratio,
with lower turbidity, while the stream at cropland had higher concentration of PO} -P, lower concentration of DO and less
quantity of periphyton algae, with greater turbidity, higher temperature and lower pH. The study indicated that land use in
landscape scale profoundly determine the in-stream habitat and the water quality as well.

Key Words: landscape; land use; low order streams; in-stream habitat; stream water quality
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Fig. 1 Locations of the study sites

Bl 7 0G1,0G2.0G3 fURFMME R TH 3 KiIEF; SG1.562.563 MAFRAEME RT3 KEW;CLL.CL2, CL3 ARKEERTH 3 &K
EH  0G1,0G2,0G3 stand for the 3 streams in old growth forest in Liangshui; OG1, OG2 and OG3 and SG1,SG2,5G3 and CL1,CL2 ,CL3 stand

for the streams in second growth forest, and cropland , respectively
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EHEE2.8C,1 BEHKE -23C,7 HEHSKIE20.9C, EXHEAR 700 ~ 800 mm, 7 &£ 1094 mm ,
PRAE R SR 06 WA - 2L IR JE T B B B R B 3SR E RO RARIRAE AR . P M T NSRRI, 8B EE
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2.1 AFEFEWEF TEMAESR LR

RIBRE WA BT, 3 9 KRR A AT VP4, 45 FAE B IR IR ARIR IR ( OG1,06G2,0G3) iy B PF4>
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F1 FEHAKRKEAMRAERTRREEZTINIER
Table 1 Result of habitat assessment of streams under old growth, second growth and cropland background

B AT #85F Score

Habitat indicators 0G1 0G2 0G3 SG1 SG2 SG3 CL1 CL2 CL3
3 > 26

S 15 19 19 17 17 16 4 10 9

Epifaunal substrate/available cover

Rk R E FRAFAE

Pool substrate characterization 16 16 16 13 13 15 7 10 7
K X R EAE R Pool variability 16 19 19 15 13 12 6 9 7
VLB IRIR Sediment deposition 15 17 16 15 15 16 7 10 7
TFE K EIRZ Channel flow status 15 18 18 18 18 17 16 16 15
T E#E {4 Channel stability 16 20 19 15 14 16 7 6 6
TEZ 28 Channel sinuosity 13 17 15 10 7 11 7 6 6
HREBEE(E/R)

Bank stability (L/R) 777 9/9 9/9 6/6 5/5 5/5 2/3 373 5/1
Mﬁ%ﬁw{%ﬁﬁm( Z/A) 9/9 10/8 10/8 9/9 7/6 6/7 0/0 373 5/3
Vegetative protection( L/R)

HEHRERREE(L/5)

Riparian vegetative zone width (L/R) 9/9 10/10 1079 6/9 9/8 8/8 0/0 171 7/1
.47 Total score 156 182 177 148 137 140 58 81 79

RS R AT IPMBERAABE, RoRABRRARRWARTR; FHER RER KRBT RTH 3 FER2HIRCHA 061,
0G2 #10G3, SG1 .SG2 F1 SG3, CL1 .CL2 1 CI3 Habitat assessments were used to evaluate stream habitat characteristics in different background
landuse categories. Higher scores indicate better in-stream habitat quality; The streams in old growth forest, second growth and cropland are marked as

0G1, 0G2, 0G3, SG1, SG2, SG3, and CL1, CI2, CI3, respectively

JFRIAWE R B AA B IRSAEE B R R B E , T E R RBURRGRE, R B ERERRE, A
WA ERRIMYEENERFEERLD) . FERER RKEKRERBKRWEBRZH DDA RE BB F
BEFEE A TRBENR HRRBKX TG L BWA, £ MU HIRYE, 254 B8 2 WA KRR
Pk HERAEE A — FELAKRKNE, 2 /N TRNREK R, TiRERER 2% X R R 551,57
KEREZERR, K/NEREER, K XA SR E ST s & &N AR R R A AR 32 B3R ZU 0T
U T AT BB R ER E PR R 2, FERBEARS , RHEREBHITATE; R
TRB IR BOT R RRE A0 T B ARVRES , NI AEARBIAR BT R4 B0 Re s e lok ik 2 . R CL3 AR B4
WBFELRSE, MEHILFGRIF(ELD,

2.2 ARFWE R TERAKRY I

BIRKRYALIERA ANOVA ST &R BR , ARE N L A R B E R E 28 (TP) (B E(DO) (IR
M RE EBIVE(N/P) ZREE (K 24,p <0.05) , FHAERK TP.DO BT HERR, BE &K, N/P
YRR o s RAE AR N/P 5, IRV B B i R R IR RS AR I B B =, N/P il DO B Ak, A FZEHE
BRAIMAR (N0, -N) AR (NH, -N) | BB EIHLR (TDIN) L BA (TN) (I & P18 (PO~ ) 71 pH ¥
BEER(F2A,p<0.05) , JFIAMER NH, -N TN 71 pH %45, NO, -N, TDIN A1 PO;~ &+ (% 2B) ;3K
H: PRI NO, -N TDIN AfXi%¢ 8, NH, -N PO}~ \TN A pH J& s & B PO}~ Mxd %, pH 8%,

AEIENEE FHEREIFE M5 . FPOM 1 CPOM LB Z2 % (E 2), BIGHER SR EIKER
L, RGN ERERIG(E 2(a,b) ) . RHEERE FPOM F1 CPOM &, FRIAMEML(E 2(c,d) ), 5Kk H
BHERE .
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£2 FTEEHEXBHSRRHEMR ERRE) FRRHEKRYLEFRLE
Table 2 Results of the stream water quality between streams under different plant landscape patterns ( The old growth forests, The second growth

forests and the croplands)

FH I NO; NH; TDIN PO}~ NP TP N DO - T B E

n ems .-
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) P (c) turbidity

A MS 1.314 0.241 0. 988 0.002 3318 0.023 15.02  23.028  0.229  44.621 23.23

F-value 2.530 3.638 1.302 2.773 9.681 7.039 1.443 15.498 2.962 7.178 7.129
p-value 0.160 0.092 0.339 0.140 0.013 0.027 0.308 0.004 0.127 0.026 0.026

B 0OG 1.409a 0.524a 1.934a 0.052a 36.78b 0. 166a 7.668a 12.48a 7.0a 3.08b 1.52b
SG 2.117a 0.266a 2.382a 0.036a 65.33a 0.067b 5.620a 10.20b 6.7a 4.27b 0.40¢
CL 1.514a 0.222a 1.736a 0.062a 28.81b 0.096b 5.281a 9.08¢ 6.6a 7.39a 3.57a

A AFE R R (R AR R AR B ) T 85 K BB nHRE ANOVA 45 (df=2,6,18,26;n=27) ;B RREH R MR BN £
EWE S2EMERAHRATERRESBE LB EEER (p<0.05) ;TDIN, TN, TP, DO, T 25| AR BRME LR, BR, S8, WEAMN
5 ;0G,S6,CL A BIAREH R KEMRFREERT NRR; SSEEFIERTERSESBE TR BEES (p <0.05) Results from
full nested ANOVA between streams in landscape of different vegetation; Results from multiple comparison between streams in landscape of different
vegetation, letters following average data of variables indicate significant difference (p <0. 05); TDIN, TN, TP, DO stand for total dissolved inorganic
nitrogen, total nitrogen, total phosphorus, dissolved oxygen and temperature, respectively; 0G,SG,CL stand for streams in landscape of old growth, second

growth and cropland ; Letters following average data of variables indicate significant difference (p <0. 05)

030

2 < Y
2 a p=0542 g 03 p=0325
e 0.25 = 04
8 7 04
0020 [ &
pls W 5|
2 015 | 41 8 :
"2 S
e WwE 02
%2 010 - g
‘{,5, = 8
£ 005 | 3 Ol
£ it
= g
S 0 = 0 !
© 0G SG CL g 0G SG CL
250
PR p=0.173 T d p=0201
S 30F s 2 200 -
S0 25| (Sl
g 2z P
£ 2 N OS2 150
e
EE 15| &3 100
ﬁ% 10 - P
= & 50 -
g 05 ’_T_‘ @]
= 0 | 0
0G SG CL 0G SG CL
SRAEZR Sampling stream SRAEIR R Sampling stream

B2 ARFERERTERSTEE MEENEER a¥E . (a,b) .FPOM (c) #1 CPOM (d)
Fig. 2 The concentrations of chlorophyll a in suspended algae(a) periphyton algae (b) FPOM (c) and CPOM (d) in streams under different

landscapes

pHNERBENKYE p value indicates significant level

3 itig
3.1 RESEWE R T HAHHE R4 R

FRE R LHMAANREERESEGERNBE W, FUKHXEEWNERZHTHE/D, HARBESE
B AHXTHE L LU X R A AR IR AR R IR , F /K X ( pool) AL X (riffle ) #5435 , B A X AR E W9 A2 534 HL
R MR RIS IR BN IR E AR TS B, FER TR ET (B RFER 1) . REBERKAESRIHER
B, MENREEZMBIRTRYE , A TIREAWER, SUERNIRSRER™Y . hFREER
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FOREL B Bt R , TR R E R 2 BT, ARARIR IR I B (AR B AR L AR 1 5 2Rkt
B BB LR AKIESE Ko MR, BIGAAL T BB B B BB BE, B B AR B B, o0
PR E , iR mAE 8

BRI (RIK SR & A SRR 2 B K ORI ik B A SR ) R R 2 3R
WS B A PR . FaK XL FRRAE \ DU IUTRE IR T R e M AR o5 iR S5 B (B R 2,
BRI AR SR R AR B U8 - R, TR UL B s, 3F LA 2 A2 0 ™ ARl R M A
87 VIR 41 BB T RE T ey e =R AU ZITA 1L AR

PAREBFFTIESE , B CWD W EXHR R IE S B RS A B RK X R E B EEm ™, Bk
R, BEIRRER S BA B LM CWD, R 21K K, N2 £ EMREY, HK A4 YRR 0 15 5
R, WAEMERWEE —EHBHA TR, BR8N, EURBERE. WS RAER HE
B BERIAE K WY B A KTE 3D T4 o ST A B E M CWD ZE R 3R S RAFTE RS , AT XHR %
FEASRITER, B i 423 (A AR AKX, Pool) BYTE B 42 EHEEOME T Xt R IR SRR AR PRI W AR 3
HBARX I EERHE,
32K RIS B XHE WK R I R

Y2 BIFIERRILR B A B RK R R IEE B ERERY . A% R UEREARR RN
95 (JEIAR AR B) TS ERA RN BB (F£2,82),

R ARIR I s v B N N TP TN, B By b A 28, — B3, YE48 3B IX B 200K, Jh R R BE K,
PRUFITE IR R SRR, 55 B0 B N B, B NH, -NLTP A1 TN B 4K F 2@ TR ek
B, x— [T AR AR, RAETE 5 B AT, MRS BB, B KA S B RS T UGS A S35
E AR R NH, -NTP 1 TN 2360, & HXBAERAL T, B R R A RS 3 MR R,
BKFERAEDRICET R, TP ML A R R T H A TR R P R A

— e, B T5% R ERBT ALE S R TRBHER AR L ERAVE, FEE T,
NO; -N Jf 5 i eI ™ , SABFFAM A 4R R NO; -N W B WA B AR, X — R EE M — 5
I,

IR HZ R i) FPOM ,CPOM & BRIvh B , i i e B, TR R N R E R, IR R
X R I A B A YR SRR R A B B R R R A R L BT R A %, Hubbard Brook i
WHEAHRTRERFA TR ABFEE A A REELURETERNABHER", REBR
NEBAGIEF R BB TR UTREmE T & s E R ™,

SRR, RS EBIESE T4 1 AMEWR B B R AE BRI, R IR 4T bR e T A8 b
A, B H B B A SRR R B SOR L R L R NSRS ) , R R A A SR AR EAE, B
BA TR 2 MBI, I E I K FRAEAR(NH, -N, TP 71 TN) B8 Ty ARk B R, X 7T RE 5 R
BEEA %, WT R RE R AR R 5 L, BB EAT .
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