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Morphological differentiations of the gills of two Gymnocypris przewa-
Iskii subspecies in different habitats and their functional adaptations
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Abstract: Gill morphologies of two subspecies of Gymnocypris przewalskii (Gymnocypris przewalskii przewalskii and Gymnocypris
przewalskii ganzihonensis) in different habitats were analyzed under scanning electron microscope. Results indicated that G p.
przewalskii had numerous long and dense-lined gill rakers while G. p. ganzihonensis had few short and scatter-lined gill rakers. There
were no significant differences in distance between gill filaments (DBF) and distance gill lamella (DBL) between the two subspecies,
but gill filaments of G p. przewalskii were longer than in G p. ganzihonensis. The electron microscopic study indicated that the
pavement epithelium cells of G p. przewalskii were well defined as irregular ovals, but were hexagonal in G p. ganzihonensis.
Moreover, G. p. przewalskii had more chloride cells than G p. ganzihonensis, and mucous cells were only found on the surface of gill
filaments of G. p. przewalskii. The morphological differences between the two subspecies of G przewalskii are adaptations to their
corresponding diets and habitats.
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Table 1 Principal characteristics of Lake Qinghai and
Ganzi River

T3] Lake Qinghai 11 Ganzi River

2846 ¥ Latitude and

N37°03'; E100°26' N37°11'; E100°37"

Longitude
WK Altitude  (m) 3198 3200
BT Tons
Concentration

(mg/L)
Na* 4375.74 39.17
K" 161.15 3.38
Mg** 836.48 42.12
cr 6 428.40 33.49
SO.” 2216.73 39.17
pH 9.2 8.2
#h ¥ Salinity (g/L)" 13~17 0.66

"Liu et al, 2008; Research Centre of Resources and Environment of Wsetern

China; Lanzhou Branch; Chinese Academy of Sciences, 1994.

1.3 SRFEFNER L2 E 5N E

PR 08 561 BCR A B — i e, WER IRl %
W SRR H , HERS R O o MR f A
RO e GEERT AN R L i A 22 R g 3 B 22 [ e
(mean+SD), FLARZH AR F1 4 rEL B IR s i bE
BIH Image J A&, PFrf%dakH SPSS 17.0
WA ALAL R,

— | cm

1 HIGHREE 2 WA (G p. przewalskii) (A) FIHTWF (G p. ganzihonensis) (B) #RTEALE
Figure I Morphological comparison of gills of G p. przewalskii (A) and G p. ganzihonensis (B)
GA: fi85; GR: fH4!; FL: fi8%2, GA: Gill arch; GR: Gill raker; FL: Gill filament.



4 FRATES:: AR N IIARAE (Gymnocypris przewalskii) WXV FMIEIE 25 2 5 Je FL I g 35 WY 389

2 & R
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R . TR A4 AP 2 | K HLTRLER RN,
AP R AL A A > R LRI EE K. PR —
5 N MR KR 2 R R (P<0.01),
[ PH 72 5 i 2% (P<0.05).

PRV AR 22 ) RS0, B AT HES T
B8 s e KEA—3, gk, k.
fe 4 W Ml 22 K (8.17+1.95) mm, il 22 ] B
(373.77+37.22) pm, /N EE 41~51 pm, Fi2
KR 22 B 19~26 AMR/N Fr o H 7 ) R 22 1
(6.3940.45) mm, 22 [A]fE (368.50+£30.12) pm,
/N P A 43~49 pm, B Kl 22 H 22~24 AN/
o PRNEAMIR 22 K g 75 S B 3 (P<0.05), 22 i) R
ZERARE (P>0.05). (K1, £2)
2.2 R FEBRLEH

822 5 17 FH i 7 bRz 40 M SN i ROk A a4l
e o, P bR AN 2 A R
B, PR T bR 4 i 5% A B s H S 4k 4%
B I, AR T bR 40 M TS DAAS KL DR [
A, MR AR STA A+, A
VUE R s $e R A A e S 2 T H 7
WER,  HIF I EAREOR: R4 3= 2T AR A
JEFF EAHE R TOR TR, BT AL 7R LA
TV BB A Mz R), Fi 4 P 22 2 i 2 R A
Mo, ARAEH A 22 R AR M SRR (K] 2D,
T2 EFEPBREIEAZATH (G p. prrewalskii) FHFiiE

# (G p. ganzihonensis) SR E 45

Table 2  Gill measurements of G p. przewalskii and G p.

ganzihonensis
HHEHIR TR 4 IR T )
P 1
LR LR P value

G. p. przewalskii ~ G. p. ganzihonensis
22K GFL (mm) 8.17+1.95 6.39+0.45 <0.05
22 i) DBF (um)  373.77+37.22 368.50+30.12 >0.05
HMIEFIEL OGN 27.60+3.93 17.37£1.69 <0.01
P L AL IGN 44.57+4.60 26.30+2.69 <0.01
K GRL (mm) 2.96+0.46 1.63+0.28 <0.01
AT /] 5 DBR (um)  630.97+10.02 802.25+10.02 <0.05

GFL: Gill filament length; DBF: Distance between gill filament; OGN:
Outer gill raker number; IGN: Inner gill raker number; GRL: Gill raker
length; DBR: Distance between gill raker.
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Figure 2 Scanning electron microscopy of G. p. przewalskii and G. p. ganzihonensis gills

TSI BRSPS LZANGE N Fr s 2. TR T A S8 2L RN GE /N s 3. FEHEIIRREIE 2 WA 22 3R 1 4.

T I AR T 7 0] M i 22

i%ﬁe L: #822; SL: #8/F; CLC: &AM MC: Kil4if; PVC: i P L pe4iffy.
1. Part of gill filament and secondary gill lamellae for G p. przewalskii; 2. Part of gill filament and secondary gill lamellae for G p. ganzihonensis; 3. Surface

architecture of gill filaments for G p. przewalskii; 4. Surface architecture of gill filaments for G p. ganzihonensis. FL: Gill filament; SL: Secondary gill

lamellae; CLC: Chloride cell; MC: Mucous cell; PVC: Pavement cell.
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