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A Contrastive Study on Salt-alkaline Resistance and Removal Efficiency of
Nitrogen and Phosphorus by Phragmites australis and Typha angustifolia in

Coastal Estuary Area

CHEN You-yuan'?, SUN Ping', CHEN Guang-lin', WANG Ning-ning'

(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of
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Abstract : The salt and alkali contents were so high that the ecological landscape was depressed in water body of a coastal estuary area.
Screening some plants which could not only tolerate saline-alkaline but also effectively remove nitrogen and phosphorus was therefore in
urgent need. The tolerance range and removal rate of nitrogen and phosphorus by Phragmites australis and Typha angustifolia under salt
and pH stress were investigated by hydroponic experiments. The results showed that Phragmites australis could tolerate at least 10%o
salinity and pH 8.5, while Typha angustifolia tolerated 7. 5%o salinity and pH 8.0. Combined with the change of the growth and
physiological indexes (relative conductivity, proline, chlorophyll and root activity ), the salt resistance of Phragmites australis was
stronger than that of Typha angustifolia. Under salt stress, the removal rate of ammonia nitrogen of Phragmites australis was higher.
The removal rates of nitrate nitrogen and phosphorus of Typha angustifolia were 2.5% and 7.3% higher than those of Phragmites
australis in average, respectively, because of the high biomass of Typha angustifolias. The total nitrogen removal rate was equivalent.
Under pH stress, the removal rate of ammonia nitrogen and total phosphorus of Phragmites australis was a little higher than that of
Typha angustifolia. However, Typha angustifolia had a higher removal rate of total nitrogen, which was 8.2% higher than that of
Phragmites australis. All the analysis showed that both Phragmites australis and Typha angustifolia could be used as alternative plants
to grow and remove nitrogen and phosphorus in the high salt-alkaline water body in coastal estuary area.

Key words : Phragmites australis; Typha angustifolia; salt-alkaline resistance; nitrogen; phosphorus; coastal estuary area
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Table 1 ~ Water quality survey result of artificial water body in the study area of Qingdao high-tech zone ( August 2013-October 2013)

Y| ERBE/ %o pH A/ mg-1.7! A/ mg-L! BE/mg-L! BB/ mg- L1
A5 X K Jo 3 ] 9.70 ~15.13 7.55~8.97 1.62 ~1.69 1.30 ~ 1. 41 3.88 ~4.00 1.03 ~1.11

1.2.1  FEYIRER B KK s A i SE 58 7

PR BB | A SRR R AR [ 2 T
250 mL HBGEAR T d A BedR R 1 BRAE D), A
RNy 252,53 Fkem 2 HirPER A pH AR
P AR AR 90 4R 6 ERAR R AN 3R 2 TR B
RS0 (B0 BE HEA T 3 A0 pH 430l ik ad , Herp pH
Na,CO, . NaHCO, & #— 3 (% L8 35 (F o pH H
B ER VR Y, SOl pH a8 SRR B8 ) | Sk

o kh BN, FESEAT P £R A5 7K Jolh3E 52 56 2 i X A
Yo B LARE RGN 2. 5%:h 5% . 0.5 pH By 5 ik 9l
PR T R A T 52, AR B3 52564 A 3], 9
FEEE 1 d B BR 0%oEh BE LIS SE 56 AR 2. 5%0%h:
JERA 552 d S, 0%05R JE (VS W8 =5. 0%k
FERYSZIRA 55 3 d W 7. 5%k FE A ¥ U =
7. 5% BERSE R AL, LA BE 2R 4, 6 d 5 58 R e
Yk, 0L 3.

F2 BE, BEEKEENRENRE
Table 2 Initial fresh weight and height of Phragmites australis and Typha angustifolia

I SERE R P/ g T i E /g PSR R/ em TR/ em
EANIB LN 8.56 £0.33 8.84 +0. 13 23.51 £0.45 25.95 £0.57
pH /A 8.07 +0.36 7.96 £0. 47 20.39 +0.28 21.77 +0.42
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Table 3 Plant saline-alkaline tolerance domestication process before the experiment
" £ 0 SE R/ %o pH JBi8 S 41

RH 0 2.5 5.0 7.5 10.0 12.5 15.0 7.0 7.5 8.0 8.5 9.0
Fld 0 2.5 2.5 2.5 2.5 2.5 2.5 7.0 7.0 7.0 7.0 7.0
H2d 0 2.5 5.0 5.0 5.0 5.0 5.0 7.0 7.5 7.5 7.5 7.5
%3d 0 2.5 5.0 7.5 7.5 7.5 7.5 7.0 7.5 8.0 8.0 8.0
Fad 0 2.5 5.0 7.5 10.0 10.0 10.0 7.0 7.5 8.0 8.5 8.5
Hs5d 0 2.5 5.0 7.5 10.0 12.5 12.5 7.0 7.5 8.0 8.5 9.0
6 d 0 2.5 5.0 7.5 10.0 12.5 15.0

BIRWEHA L 78 mg L™, A 1.34 mg-L™' | &
A3.63 mg-L™' EBE1.29 mg- L7, AR
FIHA L. 78 mg- L™ EA2.02 mg-L™' | KA 4. 45
mg-L~" | BB 1. 16 mg-L~".

LY TEUR Z AT HEAT B A | R AR A
S E A RO R A 14 dP BT R R B
SERESONIER /Bl RN AL I 1y i 7 = R A
F IR AR P 1T R FH 2 28 08 K B 1 K W, IF
RO KA K T 2 oA B 3R oo £, A
KAZRH, HAEAR R ER 080 BT 450 A S bR 22 R
K. A 9 d J5 SEAT IR IBORE A P A B A
K AERE b B AR RS B S A LA R ARk, PRI e R AR
YIS R 9 d, 2 Ja B U P SBORE 00 2 A ) 1 2
PRFEAR SOKFE A, By BT vk 2
1.2.2 fEYAEK | AEPRERER K5 K AR bRl g ik

TP A AR AR BT 50T H A P ok i g K i
fief % /K AL, AR B AR A BT H A R AR HL
2R |, mHegaR | R 15 KBt H o g A
AR BA ., B

PR = SEORSS AR R = — SCIR T IR B ik
fey s SEEEEKGE = (FEPREEE - T8) /88, )y
AR HL 5 R IR TR 5 I 2 R 5 e DU R
PR TR =0 e vk 5 4 22 R W s SR FH T
PRI 5 MR ZR IS I S SR A = R D e e

BRI RE SR MO R E A
FE R FHAA FGIRF A OB s B0 5 SR 28415
JEICET: ;BN R BB
IPEGREE R TU- 1810 (b 5t 3 A 38 X 2
FARRAE], R E) AT WA R

2 HBRESMH

2.1 EREMEE TR . AR BRI AR L

TR KA 9 d SR TR RAE TS | A
e LA i R R i P ZBUARLRE iR A 7 Sy I R
ZUTAR FRZE MR v, I FHUE AR T, SRAE 5 Sz B o
KRR,
2.1.1 K485

B A A B R FRAE L BB N SR PR B 1 7 1 K
JIN, Bk AR A LS A A L R R e
TOKFER S | AR AR ISR 4. AR RT R,
ERIA N BEER AR, PR AR A K e TR S
FEAS, b BRI R T 35 A K sl K L
IR = 5 A A AR G ) — E AR,
e S EARAHZE 11 A%, Baa Bl pH A9 T,
¥ IR K Y BT R R RIS s
SEARMZE I8 4.5 75 12 45, BT il
KB, Hf mil K S R AME A 225K, U A
il T e T K.

F4 HEPBETES. BENKSAEKERAKEY
Table 4  Height net growth and water contents of Phragmites australis and Typha angustifolia under salt and alkali stress
o P il P il
V% FREdgc Sk HREEEK Aok pH PR Sk MRk HoK
/cm /% /cm /% /cm /% /cm /%
0 7.0(1.0) 90(2.0) 11.0(L.5) 90(1.1) 7.0 4.3(0.4) 89(1.2) 6.0(0.6) 82(5.6)
2.5 10.7(0.9) 91(0.5) 7.6(1.3) 89(0.4) 7.5 5.8(1.2) 90(0.4) 6.3(0.5) 86(2.9)
5.0 5.7(0.3) 87(1.1) 5.6(0.5) 86(1.2) 8.0 4.5(0.7) 88(1.1) 2.7(0.8) 81(1.8)
7.5 4.5(1.1) 86(3.7) 4.8(1.1) 85(1.9) 8.5 2.9(1.0) 83(10.7) 1.4(0.7) 76(8.5)
10.0 3.7(0.6) 85(2.4) 3.3(0.5) 83(3.7) 9.0 1.3(0.2) 81(8.3) 0.5(0.9) 71(3.3)
12.5 2.7(0.4) 84(2.5) 2.0(0.6) 78(1.8)
15.0 2.0(0.8) 77(1.1) 1.0(0.4) 75(1.2)

1) $55 BB 3 ~ 5 A AT R bR I 22
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