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Abstract; In order to reveal the characteristics of both Na®and K* absorption and transport in Typha domingensis
distribution in a wetland system, and to investigate the remediation effect of T. domingensis planting in the saline
wetland, artificial saline wetlands with four different salinity concentrations were adopted in this experiment, namely CK
(irrigation with tap water) , T1(irrigation with 100 mmol - L saline water) , T2 ( irrigation with 200 mmol + L' saline
water) , and T3 (irrigation with 300 mmol - L' saline water), the height, dry weight, contents of Na” and K* in
aboveground part and belowground part of the seedlings, as well as contents of Na” and K* in the water body and
sediment. The effects of wetland salinity on the balance of Na" and K' in T. domingensis and its Na® transport
characteristics were analyzed via the variation in Na'/K" and the former’ s Na'/K" transfer factor under different
treatments in different periods. The removal ratios of Na* and K" from soil and water body were calculated to analyze the
desalination of wetlands by T. domingensis. The results were as follows: (1) The plant height and dry weight increase of
T. domingensis in each treatment showed an increasing trend during the whole treatment stage, but the height of 7.
domingensis in different treatments were lower than that of CK. (2) The concentrations of Na' in the aboveground and
underground parts of T. domingensis were 2.56 times and 1.75 times of the CK, respectively, and the concentrations of
K" in the ahoveground and helowground parts were decreased by 34.1% and 35.8%. (3) The value of Na*/K" in the
aboveground and underground parts showed an increasing trend during the whole experimental stage, and the selective
transfer coefficient and the Na® and K* transfer coefficients generally showed a decreasing trend during the whole
experimental stage. (4) The removal rates of Na” and K* in the soil of the treatment group by 7. domingensis were 10.6%
-15.8% and 2.3%-12.8%, the removal rates of Na* and K* in the water body of the treatment group were 55.0% —
65.1% and 1.6% —67.0%. All the abhove results indicate that salt stress can affect the balance of Na* and K* in T.
domingensis. Na* can be effectively absorbed by 7. domingensis, and Na" can be transferred from the belowground part to
the aboveground part by exchange with K”in the plant. Therefore, the salt can be absorbed and transferred from the
wetland system into the organ of T. domingensis by the mean of ion transport, which can be used as an excellent plant for
saline wetland restoration.

Key words: Typha domingensis, Na"and K" contents, desalination, transport characteristics, plant remediation
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Table 1  Effects of NaCl stress on the growth and

biomass of Typha domingensis

KA Typha domingensis

Gl 4t WETFE  WFTE 3
Month Treatment Aboveground  Belowground Plant
dry weight dry weight height
(g) (g) (em)

5 CK 8.45+ 15.47+ 103.08+
0.65a l.11a 3.83a

T1 6.67+ 13.81+ 99.58+

0.40b 0.90b 0.77a

T2 4.28+ 12.55+ 97.21+

0.20c 0.59b 2.43ab

T3 3.62+ 12.34+ 92.90+

0.70¢ 0.64b 4.92b

6 CK 41.92+ 35.47+ 124.65+
3.13a 1.11a 4.24a

T1 37.39+ 33.15+ 118.36+

2.06b 2.86a 2.63b

T2 26.43+ 25.30+ 106.87+

1.23¢ 2.72b 3.52¢

T3 22.25+ 24.57+ 101.88+

0.89d 2.20b 2.28¢

7 CK 46.45+ 53.12+ 146.64+
2.75a 1.93a 7.54a

T1 44.55+ 44.79+ 140.94+

2.07a 4.28b 2.41ab

T2 42.80+ 42.74+ 132.64+

1.71ab 1.74b 3.98bc

T3 38.96+ 36.19+ 124.62+

3.23b 2.65¢ 5.27¢

. B R FRRR 25 8.3 (P<0.05)
Note: Different letters in the same rows indicate significant

differences (P<0.05).
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Fig. 1 Na"and K'contents in Typha domingensis
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x2 KEEBMNTERKE Na K EBRE
Table 2 Na® and K" removal ratios in soil

and water body of Typha domingensis

™ - B2 Ton removal ratio( % )
J1 ot ol 12

Medium  Saline ion
CK Tl T2 T3

+ 3 Soil Na* 9.23+ 15.79+ 10.60+ 11.80+
0.34c¢ 0.61a 0.26b 0.28b
K* 10.11+ 12.83+ 4.44+ 2.33+
0.18b 0.20a 0.13¢ 0.15d
KAk Na* 49.40+  65.09+  55.02+  59.97+
Water body 0.39d 0.63a 0.48¢ 0.33b
K* 83.04+  67.02+ .11+ 5.58+

0.32a 0.41b 0.06d 0.24c¢

T AT R SRR 7R 22 53 .35 (P<0.05)
Note: Different letters in the same line indicate significant

differences ( P<0.05) .

e, — TR AL, A AR KTt A
B T AN K5t Bl 3 3 VR B 9 T
WA, LI I 7] f S 4 | K F b 35 43 % B R AIG
MR ER A AW T R X WS NafE K AL
TR P A AR M R, 6B KT A Na™ 763 b &
T H A B ASH , e 24 Na* B R T3 134,
J3—J7 T, Na*/K* 0] DA B 00 b 52 e H Bl i ] 719
K R IR B 3 Y 19 0, Na® Bl AT 0 i 5 12 31 K
Fr il p i b ER Ay, B 2 ot b R R o 35 i
FABEWER Na*, ABFSEEE R LW, KEFH
b 1343 Na® /K — B AE T+, H R ZARBAE S2
FS3 kBt i R # A B TE S1 & S2 X Bt
WITF I S2 & S3 X BEmt i b I ix se AR fh 5%
K AL B ks Na® 6 B8 25 i 1350 2 0 e ) 4 v £
ARG Y S2 I A R MR B AR
D A R AR R B A H S Tl R A B A L Y L
(B, OB A /0N I B 1 A 40 Pl AR 3 1) b 5 o e
ia KO Am il Na™ (4 68 77, AR B R 158 BH A 9 1) 328
etk iE e R (TR, 2021)  RAURE IR B
A 7 T AN () B ) B 3 5 B T A s 3 AR AE 3
RE A X ER TP 1 B N 25 5 K AR A T 1 N B 2
BRI 2 5045 A B3 20 K Xof R A 308 40 ) — B
R s 22 [ sf i) B e 2 BRI, 10 B L 1 3 R B
i i) B e B TR e, AR MY T G R B 3 A R A7 K
R, R R B R K R A AR X B A BN
REAEHS Na BHIFERE B3 b (B 5 B 0R 2 L 3
oyieE, HAE A & 3 8 55 (>200 mmol + L)

3 F 2> Na® 3 0] & T3 T o, A FAE
XF & 0 T PR A7 AE 22 5, it R AL O 5] (Walter,
1961) ; #h A=) 2058 i A R TCHLER (Paul &
Lade, 2014) , H.E% & NaCl, 7EXF 6 Fiifig b M)
B WE 55 B, Bl 3% ( Suaeda glauca ) F1 T 5 U
( Portulaca oleracea) F2 B T 5% (A R 5E 71 LA S
TR BRAE ), A E AR M R R A
Na® K™ Hl Ca® £7fiff 2 v, I3 ik 38 v o6 1
PRBUR 8 35 Fl ey AR X SE B 1 PR, BRI D A
0B B Ty M 3 o 3 S B TR R AR X
[ NaCl, B8 2 W v AR B 5 4 AR FR ) 77% (= 5%
4,2019) , 1 fiff H g % 5 B R vk B & 35 500
mmol « L' ( Dracup et al., 1985; Ravindran et al.,
2007) . AR ZAE Yy B9 I 3 YA 45 T 68 0% G i
PR 2243 9 Na® HEBR | 300 SEAF 930 ik 35 Bz 4 i 20
TSR i DA I PR i e IR 2 I L ik 3
F M AR R N —)JZ R E5 & (Munns, 2002
James et al., 2011) , AR 09 K 4 7 1 8 1o %
W iz K K AS el Nat fEf e b 134, X 5
V2 H A I HLI AL
3.3 KEFEWN LEMKERBRERER

AR R N T REAE kL Kok H
i 7\ = O N1 VA 36 - e M SR = 7/ =0
Ammari 55 (2008 ) #F 5 & BL, 47 KL &t € ( Beta
vulgaris ) X K3 ( Hordeum vulgare ) ¥JHEAT 50 25 B
TSR ER A Na® WORAOTEDRLE R 3 1 38 7 7%
ThEH 156 kg - hm'z,ﬁﬁﬁiﬂj 75 kg - hm'z,:%
RERS LB 10 om TR )Z LI 12% 09 Na™ & i,
B+ Y Na® A] 4 [A] 2 BH B 1 Ca™ S8 e pr iy,
Qadir % (2003 ) W57 & 2R, 38 2 1) £ Ak 4 r it Jin A
JK S RHE 45 (Medicago sativa ) Y REAT B Na®
T, HE RS O A AR PR R B R 5 B AL Ca, JF
HE M AERK—EER G 2R3 8E pH
(BN Eh i I — P AR (BB 55, 2013 3 2 26 5%
2020) ., BRI G 2k AR i R AR 0T ER B A
Na' i) EBRBCEA S T 7 vk, B3l 2tk
F TR Y AR ERh e S A L HE K ORIk
A Na' i AFSY 8 FhoK A= Al 4 %t A FH HEZK 9 it
ERAOR T K A il S ( Potamogeton
crispus) 3 FAE P H A7 B i B AR Be 7, FovbaE o
WS 7 = R K A A i A BB A AR HE K B R
10% ~26% , 75 91, & Xt F Ca* Mg \Na®  C1” I
SO, 45 B F W W R K B 4F 9% ~ 15% ( Yang et
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al., 2015) , Tt EhAEH P XUFE B ( Leptochloa fusca ) WY
F R BB A2 B AT - e ER 3 | TV P BH 2 Na* (K™
Ca™ Mg™ K BB 7 ClI,S0,> Ml HCO; Bk )i, H.
i 5 WURF- e f AL, SR AT g R0k 0 ol 3 fR
TS AERL L, U BA A Ao R R AR A R 1 A R
Tic His 9 AT 5 S M A2 9 75 7 (Akhter et al., 2003)
1 55 A0 1) ol R X 4 M g B M o | A AL K
A WA B8 S5 X A g 1 s AR T b 2 T i
1Bl 2 ok — RV LU LA, )
5Bk B A7 B AL (1 SRE,2013) , RIIL, XPAR
Rl AE P it SR AILEE () i — 2 B 50K A Bh T 2 J5 7E
W B = R SE RN

4 Hi

i e S5 R AT o M, P RAAR LR =
S5 (1) KA TR A A9 Na® 1 K- 25 3 2R 1
TR, FAERRIA P Na™ & 5 8 W Fh e, i K %
I ZHTREAL, (2) K87 il AE 48 4 L A1 K IR
H R Na™ AL 380 56 7% 2= 3t b 3R, e AL
LR ERNK R R Nat A K, RIRT 5@ a iR
J7 R A TEAR: = SRR AR Fp i) 80, DA T s 21 2 B
B H B, (3) RSN T, 24 Na®
IR RS WA RUBR 2 H B Na™ W B A 4 7 il
XF Na™ BRSO AT 18 7 3l 0 /K IR K1Y 25
W, L A SE I ) B TR KTAMB AR
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