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Abstract: This paper present in situ experiments in Pengxi River of the Three Gorges Reservoir by selecting Anabaena flos-aquae,
Microcystis aeruginosa, Eudorina sp. and Cyclotella hubeiana as dominate algae species, monitoring nitrogen ( Cell-N) and phos-
phorus (Cell-P) concentrations of these algae cells in three operating periods, and measuring total nitrogen (TN) together with to-
tal phosphorus (TP) concentrations in ambient water body. Combined with our previous findings, the state of nutrient limitation is
evaluated via critical (supply) N/P ratio, cellular N/P ratio and Guildford’ s TN/TP ratio evaluating standard, providing research
foundation of limitation evaluation for revealing the eutrophication processes as well as algae physiological characteristics of tributary
waters in the Three Gorges Reservoir. The results of in situ research showed that these three evaluation standards presented the same
state of nutrient ( nitrogen or phosphorus) limitation. Specifically, in low water period, phosphorus was deficient, and no obvious
nutrient limitation were presented at initial cultivation stage while phosphorus limitation was appeared at last cultivation stage. In

high water period, both initial and last cultivation phase observed no obvious nutrient limitations. In discharge period the initial
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stage showed nitrogen limitation while the final stage appeared phosphorus limitation because of the frequent change of nutrient.
Though each algae in different water periods presented various nutrient limitations, on the whole, the threshold range of critical N/P
ratio and cellular N/P ratio have significantly and promisingly indicative effect, the nutrient state of water body can be preliminarily
evaluated from the perspective of physiology of algae cells.

Keywords: Three Gorges Reservoir; Pengxi River; dominate algae species; in situ experiments; cellular N/P ratio; stoichiometric

ratio; nutrient limitation
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Fig.1 River system of Pengxi River
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Fig.2 Sketch map of the incubation devices (a) and scene photographs of in situ incubation (b)
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Fig.3 Repeatability verified of algal Cell-N and Cell-P detected methods
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Tab.1 The concentration of N and P nutrients in habitat niche during the in situ experiment

SEFTRHI W H SRP TP NH}-N NO;-N TN
K FZEH A5k L/ ( pmol/1) 0~0.47 0.99~3.10 5.06~24.7  23.78~71.54  53.65~121.67
Pt/ (pmol/L) 0.23£0.25 2.02+0.87 12.6846.76  47.66+18.50  91.36+23.46

Coff 0.28 0.38 3.60 7.19 6.02
KA ASEIEE (pmol/L)  1.54~3.25 2.12~4.40 5.92~28.96  69.47~81.75  75.76~124.37
{5/ ( pmol/L) 2.46+0.48 3.3620.78 14.47+7.56  76.61:3.82  98.44x14.89

Co 0.09 0.2 3.95 0.19 2.25
WK AR (umol/L)  0.31~1.21 0.55~3.26 3.50~15.34  27.99~56.09  30.00~115.84
{5/ ( pmol/L) 0.56+0.33 1.86+1.27 9.99+5.29 45.55+11.47  68.90+22.91

Co i 0.20 0.87 2.80 2.89 7.62
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Fig.4 Variation characteristics of TN and TP during in situ experiments in three operating periods
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fE 1.35+0.17 1.1720.11 F1 1.77=0.11 pumol/L [k 27K . [EFE, D 2R iidt /NR 3 Cell-P ik B2 2 )5 A4 BT
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13.05+3.08 F1 14.29+0.76 pumol/L. [T C 2 BR#E (1Y Cell-P 785 A 5 ETHEa% AN, Hoflh A B D 3 A3
B KA A0 IR B AR SRR WAL/ NIREERY Cell-P 5 Cell-N AL #—30. 4 PR #H 3 Cell-P YRR
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R (R A A IR B 40 B 4 35 7E 3.2020.09,2.95+0.20 ,5.48+0.44 F1 1.0920.51 pmol/L [ 7K F-.
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2.3 EAR e B MKk Chl.a T

RARAET 3], 4 ZHARH WA BRI i Chloa WPELE 21.17~35.86 pg/L Z[H], A 41K AR AEA B 2 2% Gk
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KRB RARIT, B 5 A= Wyt e AR RO, B4 0 i M 25 57 (P>0.05) . oK i B b AR W e 7R 1K
B ] SEREARS THisr , BB 43.94223.00 we/L, MK LR R B, 55 5 RHFGE, B T K P, 4
ZH PSR A Py i 2 AR B R B G2 18 1 0, 3 AT R R el T U I A o R R R R, T T R R
FAPIGAL T RZ A A R I ECE T IR B AR, BUE i T A SOR R DGR 1Y 25 RIS TE S B AR
Fl A (& 6).
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WK SRR B R 2 AR AH XS AR A ML RN, Chla ¥R 2K 3.76£0.96 pe/L(E 6).
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P Chla W& ARG WIS TR, 50 5 RBEF L AR 2 FEF0T, 41 8] JC B 2 5 (P>0.05). C A/
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Fig.6 Variation characteristics of Chl.a concentration of the lake water and dominate algae species during

in situ experiments in three operating periods

3 itig

TR E FEER AR 2 B AR AR M F 2 0 A K G0 BT B A R R — S KR S SRR LR IR S B
BB B , K PR FRBE R B S SR W IR G B Y. i X AR RIK AR S R A AT X R
W5, Guildford 251 $ 1 T 3T 520 B B A R BRI PERR i . TN/ TP >S50 ( BEZR L, T IR)) A BB,
TN/TP<20 AR BRH. IR, #A1E N . P S0 R A B BN BE IR 52 N/P {1 Ry E i) i AR Ak i AR
A2 R, A A LG R B v — i SR R R AR I U BE L B S S — B R o
THAE. MTERS A KRR, W0 N/P SRR EREE LR N/P [ S M4k, e R I F NP [
PRI, AR SCR I 5 N/7P EEFIARME N/P RPN J7 32 1 P T e 25 A 5 FR BRI IR S
3.1 IG5 (452 ) N/P b BRI FR $IIE M 5 B

AR AL XIS A LR, N/P HL(BER EE, T IA)) A 31.81+4.01, iR B AW fIL i N/P Eb B B3 m,



BARIE . S0k B R A TR AR a i N/P Yo J5 R B MR 09 B A4S 4 A7 1291

88.13+15.89( 8] Ta) , iX & A1 A= 45 Hh A UMK BE b T Ml ok 88 1 B e )iy AR A7 3 A7 B 01, = TR 190 30 %
KA — R A3l I i AR S A7 A VD B A ATORE A, B AT A% ol ) O o 2 4 (A5 e /K 4
(149325 W 32 B B0 2R, HLR MR o G BR A8 3 1) T DRl R J3E K, BBt A1) PAR 78 50 umol/ (m”® ) A2 A7 ARYE
% BT AE A BRI 38 O RIFFE 485 51, S0 R 50 mol/ (m® +s) I AL N/P HE A BB 76 15~ 30 22 Jil , 44t 7
N/P<15 Jp U B, 10i>30 W BRG] 35 80, B A K AT SR FE 1 I8 J2 AR, KRB AL R N/P ¥y KT
30( [ 6) , JUHGZAEAR ], FARAY SRP F B0 T HARAY Py, AT 3 HL R N/P A8 ey, 34N /K M 2 300 1R Al PR
HRE.

B KA, PAR 7E 50 pmol/ (m?-s) Z247 i B0 0 WAL R, N/P H Ry 26.21+0.97, 6 i 2 1) 4k 2% W R
i, R R S N/P Ll 14.54+1.51 47500 10 3 A A sl B B (181 7a) . /K ALOFSE 0, PR
P4 K8 ORI T I , AR P SRR BN K, 328 W BE N EO 2 VR BE 2 40 K, 8 77 R AR I A o7 I 3 4 Ry 2
B XA I A D BT AR A A T SR AR A, A T 9 A ) B AR, I 3l IR e T {58 R b Wk 7 3
AN e T LI Sl e, AR AR AR AR TR 5 Z 1 2Rk Tl A A X IR [ S

WK, PAR 7E 200 pumol/ (m® +s) Z245 , 5 N/P HTE 30~45 Z Al B9t N/P oy 16.04+
9.70, 2 ST BRLRZS s WA WIHE R, N/P LRy 69.68+13.09, 7K 44 22 B AH X BRI (] 7a) . MK AT
KB E T, SR R, AR B 5k, HERE N/P LG i st A K.
3.2 #fa N/P tb 4B %t BR&IIFEA 45 R

AR B 30, ARV 5 B 7 A BRSO 92 45 5, PAR 2 50 wmol/ (m® «s) B, 2 N/PHE RO I S5 11 1
12.32~27.04 Z [ 4L N/P 1 ( Cell-N/Cell-P BE/R [, T []) (040 B , KA fr JI 8 BRI SRIMCHE B 25 BR
AL /N 2R R B3] L R A B B 4N N/P 4351 22.89+1.89 47.65+1.79 .23.97+1.07 il 32.77+1.61
DL ] 27.4421.68 13.31+1.30 31.56+3.41 1 23.59+4.11( [& 7b) . 7k AAn [ i 753 06 9130 6 sl 5 F2 2h 1
AR BRI, 10 2 S 6 A S0 A Tl PR ARDIR 2. Fo 40 K A U o) R0 B XA — S W i, B S 3R A AT, R
B THFE (H R TR S £0 0 3 0 [ VR, A5 A R B B BRI, X 50 5 N/P PP — 2. [R5 B e
PN ZZ 20 5 I ] P10 R 85 7 7 A 10 52 8 00 A e PR 44 g Bl 3 vy 400 B0 1% il IR 2% 728 Sy oA 9 174 S PR
i, ELWAAE/NFREE T 7 30 A T R B bR A T SR 30 T R sl g AR T R ). 36 3 AN (] 9P 435 2R 1) I PR T g
F2 , KA A0 BROR 25 BRSO A T 0% R FH R B A, RS A A IS, PR W A S 52 i B ok T I K Ao e
SR AP SN R R B IR BE AR TR B AR, RO SR AR G B AR T 32 31— 52, 38 40 M i R B i
RO KR A LSO A L s 3 S i LUBE GG B, ST 5 R ) 0 B R SR A A8 4k, DR e 4 e 2
AL/ NIR S A3 Cell-N Ve J3 S 4 RIF IR AEBAR KT 5 b R, K A4 ARl PR 5% (45 g b — 1.
SEAETE YU IR, J5 AR T U W R 5 it A K PR, S0 7 52 e 380 5 40 L P IR LA, AL Ceell-P 9 B A K B
EENE I

KT, PAR 2 50 pumol/ (m? +s) K AEA0 JE e A fa 8 8 2 ok s T I /N PR 2 1K 56 400 301 LA K
KL N/P H A3k 12.35£1.22 23.1620.72,12.56 2 1.94 F1 5.90+£0.99 L & 12.66+1.72 25.14+1.44
3.68+1.69 1 18.43+2.59 (& Tc ). JuGA Ik A o JPE 38 4 o oA 08 oo F 2 BROBE T Wl 28 R Bl W PR, 9
ANERBESZ B DR R, AR A R 2 2R 52 PR Ah , &3 b 1 T 1o s w25 BeRh 40 N/P 1
SRR PIG R N/P 32 BRARZS A — 3. X AT RESE: HH = 7K A7 301 [R] 6 AR S5 A 5 2, 205 200 ol o it v A 4Kk
RN N/P S SEPRT R H ST, LSRR P A 3R R 1 R B R O I e 4 S e

K AF], PAR 7F 200 wmol/ (m’ +s) 76 47 , VE 2 B 75 A1 BA B 301 5 40 45 SR 2 0, 4 N/P e 9 1 S {2
TE 17.63~31.86 Z [A], /K AEA0 IR 3 AR SRR B L 25 BROFEFNISI AL /N R BRI 300 301 L KGRI A 4t L N/ P LG43
WA 7.93+1.83.9.79+1.82 11.54+1.23 f1 7.37+1.19 L)}z 8.73+1.77 .12.60+1.36 ,18.99+1.63 1 67.88+1.44
(B 7d) . ST RG220 R, S5 5 N/P YEM 45 R —30. B T A0/ NRSEE R ) 2 B
THEAFXSF BRI, 7K A8 0 R I 2t T B s 30 A D47 22 I R PR RS 3 AT BB K A 38 35 AR i 30
Weah , K He o [ SR S T B S T iR DL Bl 2% 13 T A 25, T 328 7 85 0 30 25 14 1) 2 BRI I /N o %o o %
ERHEATIR I Ak, 2SR D Cell-N YR RWT b T1 T Cell-P vk JE T FE, (B 2T AE i T35 3% R A, W25
BR#E Cell-P /KPR, ML/ INASE A0 N/ P H AL T4 K. BRI Z Ah 2K A i 04 6 4 5 o



1292

SEELT A H s i R PG BR AR R E L SO, B Cell-N e B8 BA AR , L2 B PR AR 25

J. Lake Sci.(#ia#F3) ,2018,30(5)

140 —
@ ER BN 50 (b) KAt
1204 I 05 A 45- Iﬁigﬁ.‘i&

z 601 z = % \\§
& g1 1] o . \=
X a0 = uig) \E %’ §§
0 107 é N\= N =

oK AL KA hiliv et R R A ]

Eay il AR AT FF 5

40 (©) 22 KAt 704 (d) z KAt g o
35 T M CO s des =
304 7 Bk 607 Z Bk =
S =/ = 5 /N =
& 25 i =
= 7 N 77 = = =
T 0420 N | E 204 =
N\ | E \=
i NS = A\ = )l N=

I

BRI

A

i KAV F A biiw/ NI
& 7 AL TR N/P L FZIHE N/P LR 28 (b AE
Fig.7 Variation characteristics of supply N/P and cellular N/P in different operating periods

3.3 Guildford BR &l 4R 4 49 45 52

HEF Guildford 25 %0 B BRAPEFRE . TN/TP>50 BRI, TN/ TP <20 S % BRI AR/ 2 3, i 56
PO TN/TP [k 14.4121.82 K W1y 39.8516.22, W)W 1A TN s TP BRI, 1M 76 A W1 H& A K 4 i
B BAARDGE B 5 5 K A37 PR, SR U6 TN/ TP [ 16.21+3.97, Ay 13.54£0.68 , 5 A~ 56 9 il fr) TN/
TP R SE 7E—NIE F (3 FL A5 A3 BBl FLAse /N, 7 10,13 ~20.62 22 [l 30, 1A H B4k 2 i b o B 41 1
800 5 KIS, BRI TN/ TP He oy 17.03+13.87, Ay 67.85+21.67, Mt/ b T A T34 5 it ik (A 4
BN IERER , P EUE IR R B A I BB iR BRI K PR IR e B B S ) R B R, KR R 2 e
WL BR A F 175 00, , T S A S B A A R B S 1T 0 A e R A

Guildford PRI PEFRERIEM 4518 S A BRI 0 1 0 (9 4518 J AR — 3, Ui 52 N/P HL A4 N/P L
FEA YR AR Y P A IR OR R HB—E S5k 5 3 SRS B BOR D, A RS A8 K 25 5 Bl BR 1
BRI, T2 S5 P Cell-N A1 Cell-P ¥k B 132 B K AR ik i N/P LR IR 5200, BRAR B FP AR B i 22 5%
G IR 25 SN BB R B A A AR 20 N/P GRS, N/P A AE — a2 M (L7 B b S B — 3ok, T35
AR S B 22516 P T B A K AR B T ELA — 2 B4 s AR .

4 Z5ig

1) 2T Guildford )P briE A BL, A AL, 1CH8 0 39 7K 1A SRR DT SR A 38t o -1 1 35 PR
L AR S0 ) 8 30 WA AR X R 25 70k e 30, T 3 ) K A xS 35 A 2 R 0 A X R ) 5 3t i 300 X
TR NS BERD AT S35 B0 B TR AR R A, 1L 1 A 30 26 I A Wl B AR X R



BARMES 2k e R A T e AR B L N/P sb 5 PR M SR AN 69 R AL AT 1293

2) I 5 N/P LUIR] Guildford SEANFRIER I 25 RAEA —E. R BL, 2 D0 A A 158 0 30 A AR
Y32 AR 5 w5 /K AL 9, TEie i A0 A, A DL 38t b 2 O B 00 35 1) 5 3R R R 5 Ttk e 38, X
SIS AL Bt P Ak TR AR AU S22 B e BR AR . L 4 SR WA W7 o 3 1 i 5 NP L
£ 2 (LS T R 0 DA S 20 i A LYY R BT /K AR B AR B R0 25341

3) 4 N/P HAE g AR BRARAR WS S N/P LU 36 5 DI 1 T, 32 A I A< I, T AR AR A 2 F
L0 NP LR B, AR BRI B I 5 N/P B BB S S R, Cell-N #2224k
REMSAE— B AR BEAN IR AR W T oR S i DAY S 2R 5 PAR BRI, 2% DL St i 1 3 i i P G 4 3
PR BE A RO R S 5, HE T Cell-N YR B2 TH i s B S22 PAR B iy, 2 (0SB 4L Cell-N 9
JEERAEAIR, 3ok J2 DAy 3 S et A7 1 Dol PR el 306 2 1 ok JEE g 45 2R

5 &k

[ 1] Lehner B, Liermann CR, Revenga C et al eds. Global reservoir and dam ( grand) database. Technical Documentation
Version 1.1, 2011.

[ 2] FElser JJ, Sterner RW, Gorokhova E et al. Biological stoichiometry from genes to ecosystem. Ecology Letters, 2010, 3(6) :
540-550. DOI: 10.1111/j.1461-0248.2000.00185.x.

[ 3] Heisler J, Gilbert PM, Anderson DM et al. Eutrophication and harmful algal blooms: A scientific consensus. Harmful Al-
gae, 2008, 8: 3-13. DOI: 10.1016/j.hal.2008.08.006.

[ 4] Kuang QJ, Zhou GJ, Hu ZY. Changes in algal community structure and algal density in relation to TN and TP in the Three
Gorges Reservoir. Resources and Environment in the Yangtze Basin, 2007, 16(2) : 231-235. [ WBLZZ, 7%, WIET.
SRR R R S5 A 5 R B I A K R U VA R B AR DM A3 . IR R B U S PR, 2007, 16 (2)
231-235.]

[ 5] ZengH, Song LR, Yu ZG et al. Preliminary study on algal blooms within the Three Gorges Reservoir. Resources and Envi-
ronment in the Yangtze Basin, 2007, 16(3) : 336-339. [ W #%, R rog, TR, =Wk E KA4E" R wI#H. KT
WER IR S5 FREE, 2007, 16(3) ; 336-339. ]

[ 6] Zheng BH, Cao CJ, Qin YW et al. Analysis of nitrogen distribution characters and their sources of the major input rivers of
Three Gorges Reservoir. Environmental Science, 2008, 29(1) : 1-6. [ FRNWE, WRHE, ZE S04, =K E F 58 AJE
T AE FRERRIE SR IR AT BREERLE, 2008, 29(1) ¢ 1-6.]

[7] LiZ, GuoJ, Fang F et al. The nutrients-phytoplankton relationship under artificial reservoir operation: a case study in
tributaries of the Three Gorge Reservoir, China. In: Han BP, Liu Z eds. Monogra Biol 91 Tropical and sub-tropical reser-
voir limnology in China: theory and practice. New York: Springer, 2010: 193-200.

[ 8] Huang YL, Liu DF, Chen MX. Simulation of algae bloom under different flow velocity. Chinese Journal of Applied Ecology ,
2008, 19(10) : 2293-2298. [ #4R4L, XM e, PRUIEE. A EA#E T KA A W Bl B A 25 %4, 2008, 19
(10) : 2293-2298. ]

[9] LiZ, Fang F, Guo JS et al. Spring algal bloom and nutrients characteristics in Xiaojiang River backwater area, Three
Gorge Reservoir. J Lake Sci, 2009, 21( 1) : 36-44. DOI,;10.18307/2009.0105. [ Z=¥1, J73%, FANNEE. =/ [nlK
X Bt 2007 4R KA 58 FRERHIE. 1T0FLE, 2009, 21(1) : 36-44. ]

[10] Zhang S, Li CM, Fu YC et al. Trophic states and nutrient output of tributaries bay in Three Gorges Reservoir after im-
poundment. Environmental Science, 2008, 29( 1) : 7-12. [ 5k, Z=42W, Pk ZE. =Wk K 5 iU 5 S0 R 8 3%
RS IE TR . HEERLE, 2008, 29(1) @ 7-12.]

[11] Zheng BH, Zhang Y, Fu G et al. On the assessment standards for nutrition status in the Three Gorge Reservoir. Acta Scien-
tiae Circumstantiae, 2006, 26(6) : 1022-1030. [ FRPINE, WAL, & ES. =ik S SRR SIEMARIERT 5. SRR
24k, 2006, 26(6) : 1022-1030. ]

[12] Xu QJ, Zheng BH, Zhu YZ et al. Nutrient status evaluation for tributary of Three Gorges Reservoir. China Environmental
Science, 2010, 30(4) ; 453457, [ VFRKER, KRPIRE, AIE4. =K S FOR A TEM 7. o SRRl
2010, 30(4) : 453-457.]

[13] Sterner RW, Elser JJ eds. Ecological stoichiometry: the biology of elements from molecules to the biosphere. New Jersey:
Princeton University Press, 2002 1-43.



1294

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

J. Lake Sci. (¥4 #F%) ,2018,30(5)

Xu L, Shao XG eds. Chemometrics methodology: 2nd version. Beijing: Science Press, 2004 1-65. [ ik, AP2<T 3.
e EE iR s ST duat: RleEdiE, 2004 1-65.]

Redfield AC. The biological control of chemical factors in the environment. Science Progress, 1960, 11 150-170.

Tyrrell T. The relative influences of nitrogen and phosphoruson oceanic primary production. Nature, 1999, 400(6744) .
525-531. DOI; 10.1038/22941.

Galbraith ED, Martiny AC. A simple nutrient-dependence mechanism for predicting the stoichiometry of marine ecosystems.
Proceedings of the National Academy of Sciences of the United States of America, 2015, 112(27) . 8199-8204. DOI. 10.
1073/pnas.1423917112.

Guildford SJ, Hecky RE. Total nitrogen, total phosphorus, and nutrient limitation in lakes and oceans: Is there a common
relationship? Limnology and Oceanography, 2000, 45(6) ; 1213-1223. DOI. 10.4319/10.2000.45.6.1213.

Guo JS, Li Z, Fang F eds. Response and mechanism of ecoenvironment to reservoir operation of the Three Gorges: Study
on water environment in Pengxi river, a typical tributary of the Yangtze. Beijing: Science Press, 2017, 138-150. [ %)
By, 2B, 5. ORI AT ARSI A S AL TR SR SR MR AR SE. L Bl AR
41, 2017. 138-150.]

Li Z, Xie D, Guo JS et al. Preliminary study on in situ growth rate of dominant algae species in Pengxi River of the Three
Gorges Reservoir. J Lake Sci, 2012, 24(5) : 746-754. DOL; 10.18307/2012.0516. [ 297, 5}, SRAFALE. =k F
TS U EL AL A K BRI L T 5T BIIARLS:, 2012, 24(5) @ 746-754. ]

PujoPay M, Raimbault P. Improvement of the wet-oxidation procedure for simultaneous determination of particulate organic
nitrogen and phosphorus collected on filters. Marine Ecology Progress Series, 1994, 105( 1) ; 203-207. DOI. 10.3354/
meps105203.

" Water and wastewater monitoring and analysis method" editorial board of State Environmental Protection Administration of
China ed. Monitoring and analysis methods of water and wastewater: fourth edition. Beijing: China Environmental Science
Press, 2002 243-285. [ [EZ GO SR CRFBEAK NI 7M1 05 756D i 22 AKFIEEAK B B 7 i 45 4 B b
A TPEFRERN A REL, 2002 243-285. ]

Klausmeier CA, Litchman E, Levin SA. Phytoplankton growth and stoichiometry under multiple nutrient limitation. Lim-
nology and Oceanography, 2004, 49(4) : 1463-1470. DOI: 10.4319/10.2004.49.4_part_2.1463.

Hillebrand H, Steinert G, Boersma M et al. Goldman revisited; Faster-growing phytoplankton has lower N :P and lower
stoichiometric flexibility. Limnology & Oceanography, 2013, 58(6) : 2076-2088. DOI; 10.4319/10.2013.58.6.2076.
Yang M. Effect of irradiance and N/P ratio on algae species in Pengxi River of the Three Gorges Reservoir [ Dissertation ] .
Chongging: Chongqing University, 2013. [ 7. JElE N/P Hp[a] 0 = WeiHZ ALt Sasg ps2 o [ 2207383
K FRRE:, 2013.]

Falkowski PG, Laroche J. Acclimation to spectral irradiance in algae. Journal of Phycology, 1991, 27(1) . 8-14. DOI.
10.1111/§.0022-3646.1991.00008.x.



