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Abstract River ecolog‘kal health"assessments are the premige for protéZtmg rlver hmt'ﬁvelslty and curbing river water environment deterioration. To explore the river ecosystem
healthstatus and its responsé mechanism to water environmental factors in ‘the middle reaches of the Yarlung Zangho River, phytoplankton samples were collected during July
and Octobér 2021 , and water environmental factors were measured. The phytoplankton species were identified, and their cell abundance and biomass were calculated. The
phytoplankton integrity index was constructed to evaluate the ecological health status of the river. The temporal and spatial distribution characteristics of water environmental
factors and phytoplankton community, as well as the correlation hetween P-IBI value and community parameters and water environmental factors were analyzed. The results
showed that the difference in water environmental factors was not evident in time but was significant in space. The average cell abundance and biomass of phytoplankton were
in the order of wet season > dry season and main stream > tributaries. Diatoms dominated the community, and pH and WT were the major water environmental factors driving
the spatial and temporal distributions of phytoplankton. The ecological health status of the middle reaches of the Yarlung Zangho River was “healthy to sub-healthy. ” The river
health status was better than that of the dry season, and that of the tributaries was better than that of the main stream. EC, TUR, WT, NO; -N, and NH," -N were the major
water environmental factors affecting the ecological health status of the river reach, which could be affected by the direction and rate of phytoplankton community succession.
It is involved in and affects the process of material circulation and energy flow of the river ecosystem, thereby driving the ecological health of the middle reaches of the Yarlung
Zangbo River.

Key words: river ecological health; index of biotic integrity; water environment factor; phytoplankton; middle reaches of the Yarlung Zangho River

T A A ARV X AR S RGOS S5 4t
2SR5 I:AE(JTEIZ“I\'IJ, & L I A TE A SR
W, R A 4 22 A | 3 T S e R R 25
Tt B i 4. AR K R 58 R i fa JBE T A 4R
BYE, A o v E BOR T A A AN )
BB, AR T AR P B R R AR TR
Tl A BRER B Y SR BR . 1981 4F, Karr™ A1
G e Se ST T A IBL PEA T] 48 B 0 7 s,
HEre fefmde’ | JRiizhyn'’ | HAm™ | i
S RN K AR O S B AR E T2

FIFH I WAT ) 56 38 46 B0 ( P-IBT) A 7K AR A (R
REMBF IR E A MR, Li 5" R P-IBI 1
B T KU NT 1 S A A S RS 25 AR, P-
IBI W] LA - b Sz it 7K 30055 Y] ¥ 7K A 2 1 B 1) 5
Wi B 2 22 BT P-IBL PR T AAREII A K A2 7
TEEFEIRAS | A5 7K 5T P-4 25 SR e e [a) 55 23 ) |

s HER: 2022-11-05; f&ITHHA: 2022-11-28
ELWH . HEARFAEETH (32070418) 5 2022 4F oL B %
hﬂﬁﬁmﬂﬁi&)ﬁ%fﬁ (R i35 (2022)1 )
BB BN : B0 (1996 ~ ) 5 W95 A, B9 8] Rl i
éE*ﬁ%Ji ‘ﬁﬂlmwi E-mail; Lixiaodong2021911@163. com
s JBAEVEZ , E-mail :hbasang2003@ aliyun. com



4942 o

oo 44 %

SPRARRL, ELAT — 2 9 B PR (. BRI 4 & %
K P-IBI PR A5 R 57K BUIRBUAH L8, & 3K P-1BI
TSR AR TR 22 AR BUAR — 2. 4Rk , P-
TBI 753 0361 A K P B el BRE T4 5 ol 37 15
R e i B XA B T TR
HET P-TBT YA HE 5 A VT30 8 9 R G5 A
i

VF R K A A R G A R
R WK A AL A e
LM, X K B A A R B B K A e
T Yy KT IR 1 2 K I 2 0k
FRAE Hh K A D T T 40 6 7 A T O 7
SO 3K V- (09725 Pl 8 4 52 T 28
(ORI 7% A 0 K R PTAR AR 020 1
FERIG L, I IR T 3 6 R K
BFIREAE AL o fb 2 RE A 17 A ™ 377 A AR B 4
B RS R AR SR AE R 8k R TR
TR, TR I B BRI T K R A
A5 ZIY RS ) P AL ) S R S 2
H e S ) M P 1 2% M B 3 e
&ﬁﬁﬁmﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁwaﬁiﬁ
ARG EHERE - AW AP

{37 5 8 DL A (5 AT T TR P RBE P o
S R A2 R, BLAT AN A AT Y PR L

IR ROk A5 0, HUE A5 SR e

59, W) BB B A R A 1 KB 5 T 4 e
Y S,y R R A . T R 5 2 3

PRI SN ) e b A O U AL A W 6 R P i O
AR BT R A RS HEAT PPN, 23 Hr SR 3 7 W AR )
FEVR S5 MRAE A0 32 K BRI K 1, 48 75 45 3 A
FRIEIAT 0 AR 25 2R T I fE AR 2 A B DR 1 14 i
AL, ARSI A2 5 g B TR 30 3 Y A 0 R R S A
AR E, DU DR BV RO A2 25 % 4 | SRR
RS R RS PR AR PR BERL AR

1 BRI

1.1 BFFE DR S A R

A VT 3 (82°007 ~ 97°07'E, 28°00 ~
31°16"N) 52 T XU 397-78 75 JH ot 1 1 JokoR 35 25 i e
Lk T 24 e o T P 1 9 X e Ul o
B AN B e sy i, 2R VU A8 B VU0 3, St 50
ZRAR, T4 K 292057 km, IR 1A $4-240 480
k2R T I A 5 A5 25 8 A 1
SYIX. RA-UR I s VAT A G545 AE R IR M L
TV S Wil 2, 2 SRR T AR T
WKt 300 ~ 600 mm|, I AL 16,5 T7 far” A
291293 kimg B9 281520 Jm, 5 T 3 9825 1
28.19% 4/ €|y & (e

AR MR /KR W O 1 4 505 L R A
VTS GRER SRS, e 5 o S
T30 MRERLCEFL) b AR 11 A TR AL,
17 A SCRCRAER 2 AN e, T 2021 47 H (F
K1) #2021 4F 10 H (K] 47 72 WA M0 A
F14 SR A LK A 35 PR g 0

N
30°

292

K i i
- Wil ] : 3 L
o fEi i I el -
"_f‘f 'ﬂl? '?3 2 X 0 80 km
- 71, j *, | i

91 92° 93 947 E

Bl1 HEHEAIPHERSHRE

Fig. 1 Distribution of sample sites in the middle reaches of Yarlung Zangho River
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Fig. 4 Species composition of phytoplankton community in the middle reaches of Yarlung Zangbo River
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~M16) WA N — 81 (E5).
2.3.4 Pearson AHFM4HT
XF i Y 14 DS AEWIFEAR AT Pearson A 43
B (£ 2) , SRR 504516 b T S A5 8 S7 1. P A
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Table 1  Description of candidate metrics for P-IBI and their expected response to disturbance
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M1 TEUFAE ) 73 25 B TT L TRIFAEY128%0A A Tt
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M7 TRIERE ) L TRV A0 00 A0 2 R cells+L~! 156
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Fig. 5 Screening results of 16 candidate indicators
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Table 2 Pearson correlation analysis of 14 biological indicators
M2 M3 M4 M5 M6 M7 M9 M10 Ml11 MI12 Mi13 Mi4 MI5 Ml16
M2 1
M3 -0.08 1
M4 0.11 -0.19 1
M5 -0.16 -0.08 0.23 1
M6 -0.37% -0.12 -0.09 -0.10 1
M7 -0.16 0.08 -0.30 -0.13 0.22 1
M9 0.06 -0.20 0.18 0.26 -0.12 -0.55" 1
MIO -0.33 -0.04 -0.13 0.31 0.74™ 0.08 0.08 1
MIl  -0.06 -0.01 0.42* 0.65™ -0.42* -0.17 0.34 -0.09 1
M12  -0.05 -0.09 0.37* 0.75™ -0.49™ -0.22 0.24 -0.14 0.85™ 1
M13 0.12 -0.01 -0.38" -0.73" 0.49™ 0.12 -0.20 0.13 -0.92™ -0.96™ 1
M14  -0.11 0.02 0.41 0.72™ -0.45" -0.11 0.18 -0.09 0.92* 0.95* 0.99 ™ 1
MI15 0.20 -0.06 -0.33 -0.60™ 0.45" 0.09 -0.30 0.11 -0.96™ -0.79™ 0.90" -0.89™ 1
Mi6 -0.17 -0.01 -0.32 -0.10 0.19 0.52™ -0.41" 0.07 -0.30 -0.36 0.27 -0.26 0.26 1

1) # FIRTE 0. 05 AKSF(RUM) 1 83 AHIG, #+ FRIRTE 0. 01 K- (BN | EAH

2.3.5  P-IBI $8FRIK R VEMN AR UE ST 25 :
8 3 o HlEEr it dntE (£ 3), 4%7{1%}5}?’5
RSB E VAT AN, BIARAS P -1BI {H. Lﬁ"é%,m

1 25% SrRoBO R s b R
v%ﬁ%ﬂ%4)ﬂﬁﬁ$%*#ﬁ@ﬁﬁ%$%
SERVEITEA) K eI

%3 PIBUSRESEAFNAHR 3 HEETIIRE \ e A
._"'Table 3 Distribution of P:IBI index in reft‘éfencea sites and the grading slandé‘l;d of three-point] system :
i) — Lok SN LTS &) BAgE cl_-
} 5% A A 50% M ¥ S g% gk 6 '3 . :
M2 35 I 69.5° 86 o <85 85 %117 >117
3 ~15.5 ».5\ §SY wf <26.5 /" .-"fa 26.5-38.75 >38095
M4 gz T WK 1‘1..‘5 <1Ls |0 LS~ 14.25 >14.254
M5 94 12.5] 6 >9 9~6.5 <6.5
M6 @2 43 Assls— <55.5 55.5~89.75 >89.75
M74 7 7'85875 116 500 273450 <273 450 273 450 ~ 579 025 >579 025
M9 0.853 0. 880 0.905 >0.853 0.853 ~0. 747 <0.747
M10" 3.249 6. 044 6.734 <6.734 6.734 ~8. 825 >8.825
M11 0.048 0.071 0.115 <0.115 0.115 ~0. 154 >0.154
M16 0. 070 0. 141 0.514 <0.514 0.514 ~0. 868 >0. 868
F 4 BEEAHITHNG P-IBI 3 45 %M IRA TR I A 25 £ PR AS R 7K 4 ( P-IBI fH = 47.20)

Table 4  Evaluation criteria of the P-IBI three-point system

in the middle reaches of Yarlung Zangbo River

Wi fd e RIZii455 — B We2e

P-IBI >48 48 ~36 36 ~24 24 ~12 <12

e A VT i P-IBI PEAY 45 RN E 6 Fi,
F2KI,30 AMFE AT P-IBI - X(E Sk 42. 80, fd bk
G R  WARER"  Forh (B AS R R
ST 43.33%, fl BRSO W E T I RE A
26.67%, @R« — B AR 26. 67%, 1
FRERAS by 22 WRE 55 7 3. 33%; M7k 1,30 MHE
5 P-IBI (B F- Y918y 47. 20 , f HEMR 25 45 40« T
{EJ%”,,\'# TRERRRAS Ay Ag B (A A5, 56. 67 %,
fE R WA B ™ PR A 23.33%, MR
g — B IR L 20% . A B HES A VT

TF K M (P-IBI {& = 42.80), 3 Ui (P-IBI fH =
53.35) 4T+ (P-IBI { =34.91).

2. 4 {j/}lbi;u\ﬁi}%’ymu\ ]:jlkﬂ:ﬁ%ﬂgﬁé/%
2.4.1 VRIRMEYIBEE S80S KA ] T AH M
AT

Xof FEE AT L TR AR I AN R (S) | Al
FJE(A) AP (B) 5B T UE1T Mantel 4]
KA AT, G R 7 Fes. FK 0. WT 5 TUR,
TN, TP FINO; -NZA4K% i IEA X (P <0.001) , 5 v
SR RO OC; K. TDS 5 TUR #1 TN 2 i
FIEM (P <0.01), 5NO; -NEIEM(0.01 <P
<0.05). FKMI. PFES o BA M, g E
BES WT, v Fil NO; -N&2 B EHC, AP E 5NO, -N
BAMCHE; Ak, YFES pH 1 WT A 3%
I, MEFEE S EC, TDS, NO; -NAI TN HA
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Fig. 7 Mantel analysis of phytoplankton community and water environmental factors in the middle reaches of Yarlung Zangbo River
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ol 2 5 A YT i P-1B1 A 5 7K BR38 H F- 64T
A3 #r, a5 R 8 Fr s, Horp, P-IBI {5
TUR., pH &M 415 (P <0.05), P-IBI {5 WT,
NO; -N il NH, -NZ2 W ZE R (P <0.01), 50 £
WEEAX (P <0.01) , HEKHEEFRF5 P-IBL A
BIIC B EASCHE(P >0.05).
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TR IR FE K AL T 2 2 E AR T HE
AR A =, 1 ELRE K . oKk Rl o R i A L
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TSN IR K SCH K PR R e M 1 3 28 DR 22 5 A
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