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Fig. 1 Normal individuals of S. caninervis with (A, B) and without LHPs ( C,D) in the dehydrated and hydrated conditions and
individuals which the LHPs were artificially removed (E,F)
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A, H U 2 B A (mm) s OB TR R B RS (om) 5 K 085
(g/cm’)
1.3.2 A ToBRE M A ELE K 78 K 8 iyl e Jr vk

BEAE ST SE AU G LR AR BRI IR AR & 20 0 ARIEIFSE DX A [v) B /K o 2 1 A0 K R B
MRS R 3 MUK EREE B 1 3 mm F16 mm, MIA PVC & H/KE D8 2.55 ¢.7.66 g F115.31 g,
BABHURE KBTS AR TCBRE AR 5 MEE AR E 5 A HYD R alizK T 28 % 0 B B8R
15 45,3860 4>, Z8E ST 2010 4E 5 A 12 H 10:00 JF4A, 2 2100 455, 25 H RS, KU/~ L
10,20 .30 min £ 60 min [B]fEFRE, I H RS E R 0.01 g,

FRXTE  TCBIR L, B BARZE & ( Accumulative evaporation rate, AER) 47 B3z LA, T2 I8 — 3
ZUFHZE & i ( Accumulative evaporation amount, AEA) [AH 2% ( Difference ratio, DR) [40-42] ,

(AEA(i)Without LHPs — AEA(i)Wim LHPs )
AEA(i)\Xithom LHPs

A b, DR RN I B A BRES I L TCBRES /DR I (1 7050, B R AR R i A 22 %
AEA v B i B BRSO BRI ABA v o BRI BRI ) RBUR A
1.4 Hdageitot
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Fig. 2 The course of measured accumulative dew and the drying process on S. caninervis crusts with and without LHPs and bare sand
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2.1.2 MR BRI AR EELE K H BEL, B 5 MBS /K 5 15 R

SIS HARIA B  TCBAREE B2 AU a1 () H BELE K 25 73 2 B 3 (P<0. 05) 3l B 37K - (P<0.01)
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Fig. 3 Daily dew amounts on S. caninervis crusts with and

B4 B REREHRED T BHNBREKE

Fig. 4 Total dew amounts for seven days on S. caninervis crusts
without LHPs at the experimental site

AR/NE FHFRRZERBE(P<0.05) , ARIKRE FHERES
W .3 (P<0.01)
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ANFKE FRER R ZEF MR E (P<0.01)

2.2 AFEBAUREK AT T B IR M AR BELS SR 7375 K
3 FEAURE KA LT AR A BAZE AR 2RI B (85, R 1), SERBET A BRES BA B

100

100 r 3 mm /El O =} o o
80 | 80 |
s OF 60 |
o)
g 40 | 40 |
8 :
E 20} f 20 |
: 0 ; 0
§ 0 30 60 90 120 150 180 210 240 270 300 0 1 2 3 4 5 6 7 8 9 10
£ I i] Time/min I} ] Time/h
=
£ 100
3
%F_ 80
o -« ABR
2 oo - BER
ol -~ Wi
S = AUk
20 t
O L

0 1 2 3 4 5 6 7 8 9 10
F5f ] Time/h

5 AFRBEXKETH EBREXR RORAKENRRELE

Fig. 5 Accumulative evaporation rate of crusts with and without LHPs and bare sand and water in different simulative rainfall level
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() BRGE A RIGAE/N, 1 mm FKEF(E 1) A BRIMICBIREE 1 BFFE LRI 10—170 min NEF B E
(P<0.05) Bi# 2% (P<0.01) ;3 mm /KR, —# ) BREZE R RIE0.5—4.5 h N2 55 2% (P<0.01) ;6
mm FEAKI, 1 R ERAE0.5—10.5 h WRHRE 25 (P<0.01) , NFEFEKET, & A HFEB 2
R i I AH 25 B B e KR /NI A A 3 o AZE R I BE R 5 1 mm 3 mm A1 6 mm /KR AR 2
R KAE A9 21.91% (50 min) 23.14% (1 h)F126.08% (0.5 h) , BB K B384 hn e RokH 22 56 F 4k
FEE2TN

F1 TRAEMEABETH ABREXEHREREZLENRESR

Table 1 Difference ratio of accumulative evaporation rates of crusts with and without LHPs in different simulated rainfall level

1 mm 7K 1 mm rainfall 3 mm [#7K 3 mm rainfall 6 mm [#7K 6 mm rainfall
i [ AH2E 250 i i) FH2ER 25 B[] AH2E 250
Time/min DR /% FE SIG Time/h DR /% FE SIG Time/h DR /% FE SIG

10 18.70 * 0.5 21.92 o 0.5 26.08 ® %
20 20.56 ® % 1.0 23.14 o 1.0 25.60 *
30 21.05 * % 1.5 20.05 o 1.5 25.38 ® %
40 21.38 ® 2.0 18.91 o 2.0 24.38 ®
50 21.91 * % 2.5 17.60 o 2.5 23.56 ® %
60 21.38 * ok 3.0 13.73 I 3.0 22.68 * ok
70 20.20 o 3.5 10.92 * 3.5 21.37 * %
80 19.57 * ok 4.5 4.30 I 4.5 17.75 * ok
90 17.72 * % 5.5 1.20 5.5 12.38 *
100 17.38 ® 6.5 1.33 6.5 9.24

110 14.77 * % 7.5 1.15 7.5 7.46

130 12.61 ® 8.5 0.99 8.5 6.41

150 9.95 * % 9.5 0.95 9.5 6.02

170 7.72 * 10.5 1.36 10.5 5.70

200 3.01

260 1.51

320 0

* R BRI R K27 B3 (P<0.05), * * FRZEFHEE (P<0.01)

ARIBEKET A TCEBRE: K IAFIMFE RRRZE LK (AER) BIREIARE], DL 50% AER R6](K5),1 mm
R K, T ARG, Bz P 24 70 min, 744 BA45 K2 AT £ 90 min;3 mm FE/KIN, R4 i N2 3 h, 1A B
R K R A2 3.5 h;6 mm (KA FIEZAH 4 b EEL RS h, 70 BIEE B (78 K o R0 /)
TFICBAREE Nz, i FLk st i) 22 B K 3 Rk,

AR FEZE & BRI N A JC BRI REGE R B A 22 R WA, UZEL 1 h IAHI(E 1) ,1 mm FFEK
I, A7 B4 e ST iy BRZE R B 2ZE RN 21.38% , BT B ARGS Je e T BAR4s e /D25 Kk 21.38%
(P<0.01),3 mm B ETH G H/DZE R 23.14% (P<0.01),6 mm I 25.60% (P<0.01) , I 7K &bk ok
AR BRI

AT UL B AR M7 E e Bl 25 A 22 R /D25 B N IR o3 28 % 3K R o I i AR AR S T — 2 7K &) B AR
WETOEA PR AR R 0 i3 S8 UK B G i AR LR A T e o e
3 i
3.1 W7 BRI W AR 4 K BEAS KT 1 5

B4t KL 2 AR 22 R, A K/ T T Y e AR R XU S 4 iR R K
WK T b BB e v R A 0L G R R R N B T JE R TR 2 A3 B
B, AE RS —BUGEN T, TR (RS TR AR B SRR B | b R KNG ) X2
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IKIE B A B R 2540 i e TR R T RE R e h i R ER N R 2 —, — ok R, Fm o ik,
HRTAHHARE AR (T 6 A SMEBIRIN TR ), 1 2% T AOHURE () A, LSRR R KRS B 38 5 (K1 6 A ARZ2/INRE
MM TR o TREFAEDOPIR Lin 2 58 KB, FE IR — SR B UE T B A W0 25 B % B K i v,
BELE K S F GRS, B > M A SE Je > B 45 Ko S>BRUD (A SRy, T A= W0 45 Bz 04 % 8 /K1 BRI 36 26 3R TR RS B2 1 1
T30 TR A N A 55 B 1 R TR K, 5 A R A e gk k—— S S K

ABgEh, Toit H BEGK b & GBSk i, A
REW B Z T ILBRE K, HMEB KT, WA
B TCBRGE K A AR R U7 il DR 8 45 K, 45 K 254
BENE BT — 3, 22 S ATE T BRIA T, /R A
AT DA R LA PR 2R S e A B T R BRI A
Joii R iR LR B 25 5. BARMIAAEMIA R S
23R A B G R (B 6C) | BIHLRE B 44 K T 66
IHE AR (] 6B ) IHLRE B2 DUAH X s/, AELATS K 3R T i
TR DR B = A A K B I s R, H
H T BRI K T 52 W HM AR, b HAA B B2
ARE R, PRI H s 5 0 B 245 /K 25 HiGH ik, Tt
BARGE KRS, RS B SRS /K X R MR VD 2K K
Belld SR GHA D WOBTERM B MATRE g puammme xesnassamrnesTom
P e K N ZE BRI A BRI I A 78 FIH Fig. 6 The schematic drawing of the surface roughness, S.
BEZEIK  FA B, B 25 43 T DRt B ARG DR BH G BRI caninervis crusts with and without LHPs
T = B AR EE | i B AR ROBAE R, w5 145 il 2l
BERE R PGS B DR AEHT

ELE K A5 BB B K T R A S R G A AR 0 e T LA BH kA A 7 R A IR AR IR AI
F R A ZE IS 1R T, DRG0 T R4 4 P R HE/K A I THAE Y L, FEBRBE T 45 A VD I i X, BE AR BT K
BEAE K B IR BB AR IR 8L 45 RO B H A AL
3.2 MR BRI A R BELE KK T3 25 R 1Y

VO X (R K 22 R /INFR R PR R A AR TR I 25T, AR 4 B R Rk 2% % B R R VE AT
LG5 M7 e B T P e M R ] )i R B R A B AR W 4G B R B K RO BR R, L R R S SRR W
W, DRI 232 BV B S B R il ) IR, sl AR [0 10 05 B AR B 45 B 10T 55, S AT AU 25 B T AR /N I R B2k
Jo Hoddh e 28 R AR BRBRIVEE K EIG R T W 5%, 58 B0k I AR sEAE AR H i i BAAUA B fig
WK o T HEREG R T — D EH NI EME RS (K 6B), K T it F /K5 ) L 28 UM i
AR DT K T R A 7K A WMSORIT R 6 g, DRI B BHL LR Bk 2D /K 43 28 . K, BRI Al S S PHOG (
6C) . ‘EMAATERZE i RO 380K, R B 4 S ORI >0 Al AR Bl D 28 %, B FEMEK & 05, B
PRALBENM kI, I 5 FRR AN B B2 LA SARSBAR AR (7 i R B ARAEAEAR A 20 B T — > 37 ARS8 S5 /s
TAERREIERIBR, 7E— B AR BIE R T —ANBH AR RO 265 17 2 S 3K ik i bR (B 6C) o i 2BRBAR
PR T 3R 3 ANEEZERHIE , TR T B A4S R G 8N T SO 38148 K T AR (BB, DA TT B bR
78 % o Scott Fl West Wik B | B BRI EEEE ( Gdmmia pulvinate) FIEGEE (T, intermedia ) #M HEA BB
S HNTE [ 251 N AR 2530 30% K 430200 IRk, RAF BAAR/IN, (0 BB A S0/ 15 1 AR 45 He 7k
IyFESE ME—EREPE AR T 45 Bz R Rk 5 7K A Bt TR] 33 X 578 T 24 A A7 28 G g2 101011018240 sk, A il
AR T B2 0 U o5 8385 10 T 52 PR 1) T B2 A R AR
4 Zig

M Fr AR A AEAEA R T ) AR B 45 e X 45 7K (B B [ 7K ) R 7K A 4 AR R (L2 R 388 T 145 1l s
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45 B eSS KR A [R]  d R bR 1 BEA /K AR 3k 3 B IH A 45 B 3R IPRURE B2 A3 0 5 T AR BE AL S Ak > 145 fil
TREESE B K Y28 A, TR TBARBE SN BHOE B B A 08 6 4 B ol IMAEL R [ BT, DA T2 31— 2 PR OK VR T
B BRI MR T A BN T RRIME RISV BE T .
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Abstract: The distribution of nutrients and salinity recorded during the June 2009 cruise in the Changjiang Estuary
indicated that dilution by Changjiang River water and seawater mixing were the main factors controlling nutrient behavior.
To better understand the implications of this variation, phytoplankton growth and nutrient uptake along a salinity gradient
representing dilution by the Changjiang River and seawater respectively were recorded. Two water samples were collected
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saline water end-member. After diluting portions of the two samples by 100% , 75% , 50% , 25% and 0% with freshwater
to simulate different levels of freshwater-saline water mixing, the samples were incubated for 3 days. The resulis were as
follows: (1) the higher the percentage of freshwater, the faster was initial growth and the higher the in vivo fluorescence
concentration. During the 3 day incubation period, the rate of increase in fluorescence and maximum in vivo fluorescence of
the 100% dilution treatment were 2.9 pg/L/d and 9.6 pg/L, respectively,whilst the rate of increase in fluorescence and
maximum fluorescence of the 25% dilution treatment were 0. 54 pg/L/d and 2. 0 pg/L respectively. The in wvivo
fluorescence of the 0% dilution treatment was low, probably due to the low nutrient levels in the offshore seawater. The
lower the percentage of freshwater, the lower the growth rate of phytoplankton during the exponential growth period, e. g.
1.18/d, 1.12/d, 1.14/d and 0.77/d for the 100% , 75% , 50% and 25% dilution treatments respectively. (2) NOjJ,
NO;, PO} and SiO2 were apparently consumed but not NH]. The extent and rate of consumption of NO; and SiO%" were
very similar during the first 48 h; the extent of consumption was lower with lower initial nutrient concentration. PO} levels
in the 100% , 75% and 50% dilution treatments were depleted within 48 h. This suggested that PO} was the likely limiting
factor for phytoplankton growth at salinities below 26. Meanwhile, the initial concentrations of NO;, SiO> and PO} in
different treatments had significant positive correlations with their uptake rates during the exponential growth period. For
NO; the uptake rates for the 100% , 75% , 50% , 25% and 0% dilution treatments were 25.39, 19.24  12.84, 6.04 and
0.21 pmol/d,respectively. For SiO3 , the uptake rate decreased from 14.34 pwmol/d for the 100% dilution treatment to
3.73 wmol/d for the 25% dilution treatment. For PO}, uptake rates decreased from 0.46 wmol/d for the 100% dilution
treatment to 0.02 pmol/d for the 0% dilution treatment. For the same dilution treatment uptake rates of the nutrients could
be sequenced as follows: NO;>SiO> >P0O.". (3) The DIN/P(DIN: Dissolved Inorganic Nitrogen, DIN=NO;+NO;+NH;)
ratio for all treatments, except for the 0% treatment, increased during the phytoplankton exponential growth period. For the
100% dilution treatment the ratio doubled as PO} was consumed very rapidly, while DIN decreased slowly. Similarly, the
ratio DIN to PO} consumed in 100% , 75% and 50% dilution treatments was higher between 48 h and 96 h compared to
consumption within the first 48 h. This indicated that under sufficient nutrient conditions, phytoplankton absorb N and P
with an increasingly greater ratio during the exponential growth period. The DIN/Si ratio decreased to about 0.7 times the
original level during the first 48 h of incubation. This reflected the low initial DIN/Si value compared to the diatom uptake
ratio (ADIN/ASi) during the incubation period. The results demonstrated variation in the extent and rate of phytoplankton
growth for different freshwater-saline water mixtures, and the resultant nutrient gradient. Such mixing processes may cause

local blooms which change nutrient structure, and could result in phytoplankton regime shifts.

Key Words; Changjiang Estuary; nutrients; fresh-saline water mixing; field incubation
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Table 1 Initial concentration of biochemical parameters in the mixing groups
C1 KA Lu
100% 75% 50% 25% 0%
( Water ratio of station C1) ? ¢ v ? ¢
Chl-a/ (pg/L) 4.82 3.57 2.97 2.00 1.17
Salinity 19.74 (22.90) (26.05) (29.21) 32.36
NO3/( pwmol/L) 78.38 62.16(59.44) 38.48(40.50) 19.77(21.56) 2.63
NO3/(pmol/L) 0.90 0.65(0.70) 0.51(0.50) 0.32(0.30) 0.10
NH}/( pmol/L) 0.44 0.74(0.42) 0.47(0.39) 0.44(0.37) 0.34
POi_/(p,mol/L) 1.13 0.86(0.92) 0.78(0.71) 0.47(0.50) 0.29
Si03™/ ( mol/L) 57.04 46.65(46.18) 35.64(35.31) 25.37(24.44) 13.58
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Table 2 the biochemical parameters differences between 48 h and 0 h

Casn—Con 100% 75% 50% 25% 0%
Chl-a/ ( pg/L) 21.72 13.35 24.18 8.75 -0.33
NO3/ ( pmol/L) -50.78 -38.48 -25.68 -12.08 -0.42
NO3/ ( pmol/L) 0.02 0.13 -0.04 0.04 -0.02
NH;/ ( wmol/L) 0.03 -0.24 -0.02 0.17 0.12
PO3"/( pmol/L) -0.92 -0.60 -0.58 -0.13 -0.03
Si03"/( pmol/L) -28.67 -21.93 -16.01 -7.47 1.16
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Table 3 the nutrients ratios variation at different time during incubation

Br SR ]

Time/h 100% 75% 50% 25% 0%
0 DIN/P 70 73 50 43 10
DIN/Si 1.4 1.4 1.1 0.8 0.2
48 DIN/P 138 96 69 25 11
DIN/Si 1.0 1.0 0.7 0.5 0.2
96 DIN/P 161 90 61 36 37
DIN/Si 0.8 0.8 0.6 0.4 0.3
144 DIN/P 129 66 26 21 —
DIN/Si 0.7 0.5 0.4 0.4 —
x4 AEHEERESESAEFRBZTHILS
Table 4 nutrients variation ratios at different time intervals during incubation
i.‘f,"?‘%ﬂﬂ‘l‘ﬁl 100% 75% 50% 25% 0%
Time/h
0—48 ADIN/AP 55 64 44 93 10
ADIN/ASI 1.8 1.8 1.6 1.6 -0.3(Si)
48—96 ADIN/AP 75 107 91 20 -6(DIN)
ADIN/ASI -2.2(8i1) 1.6 1.0 0.6 -0.4(DIN)
96—144 ADIN/AP 20 -50(P) -20(P) 7 37
ADIN/ASI 0.1 -0.2(Si) -0.5(8Si) 0.4 0.30
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