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Effects of pretreatment on germination of Typha domingensis and Phragmites

australis
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Xiaoxiao' %, MENG Xiankun®

1 Research Center for Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun
130012, China

2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

3 Nature Reserve Administration of Wetland along the Songhua River in Fujin, Fujin 156100, China

Abstract: Global changes and human activities have negative effects on the wetland habitats, which decrease the area of
wetland, reduce species diversity, and hinder the ecological functions. Wetland restoration, especially dominant plants
restoration is critical and urgent to improve wetland conditions and areas worldwide. As the largest tributary of the Heilong
River, Songhua River drains nearly 70% of the Northeast China’s land area. The riparian wetland along the downstream of
Songhua River is suffering from ecological degradation of native vegetation. Typha domingensis ( T. domingensis) and
Phragmites australis ( P. australis) are two dominant species in this basin, and play an important role in sustaining regional
environmental functions. Seeds are produced annually, which would allow ample opportunities for colonization by sexual
propagation. Seed propagation is considered to be an effective and feasible technique for vegetation restoration. In order to
explore the optimal seed-soaking reagents to accelerate seed germination of T. domingensis and P. australis, the pure live
seeds of both species were collected from a riparian wetland along the downstream of Songhua River (47°16'39.4." N, 132°
02'44.2" E), and the seeds germination experiment was conducted in incubator ( LRH-250-GS II, China) with an
alternating diurnal regime of 12 h of daylight at 25 C and 12 h of darkness at 15 “C in laboratory. Effects of 8 different
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pretreatments (untreated, soaking with distilled water, soaking with 0.1% H,0,, soaking with 0.1% H,0, and then rinsing
with distilled water, soaking with 0.1% KNO,, soaking with 0.1% KNO, and then rinsing with distilled water, soaking with
0.1% KMnO,, soaking with 0.1% KMnO, and then rinsing with distilled water, respectively) on germination percentage
(GP) and germination speed (GS) of T. domingensis and P. australis seeds are observed for 10 days. For each treatment,
100 seeds (four replicates) were placed on a layer of Whatman grade No.1 filter paper (pH 7) in 90 mm Petri dishes with
distilled water to keep moist during the whole experiment. Results showed as follows: (1) Differences between untreated
seeds and pretreated ones with reagent soaking on GP and GS of T. domingensis and P. ausiralis were significant; (2) GP
and GS of T. domingensis under the pretreatment of soaking with 0.1% KMnO, and then rinsing with distilled water were
significantly greater than that of the rest pretreatments, and the average GP of T. domingensis was about 3.1 times greater
than the untreated and the GS was up to 16.17+0.80; (3) Seed germination of P. australis performed best under the
treatment of soaking with 0.1% concentration KNO, and rinsing with distilled water, and its GP and GS were up to 96%—
99% and 28.43+0.71, respectively. The results indicate that seed pretreatment ( seed-soaking reagent) is one of the most
indispensable and efficient methods of accelerating the seed germination and seedling growth of T. domingensis and
P.australis. Rapid and effective restoration of the two dominant plants in the riverine wetlands along the downstream of
Songhua River, therefore, could be expected through collecting their pure live seeds and pretreating the seeds with 0.1%

KMnO, and 0.1% KNO, and then rinsing with distilled water respectively before dispersal.

Key Words: seed germination; reagent pretreatment; Typha domingensis; Phragmites australis
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Table 1 germination percentage of Typha domingensis with different pretreatments ( MeantSe, %)

b3 K Jb I ] Treatment time/d

Treatment Level 3 4 5 6 7 8 9

Xf f8 Control K2l Unsoaked 4+1.63cd 8+1.63cd 11+2.52d 15+3.00d 17+4.12d 18+3.46¢ 24+3.27¢

RIFWE FEBK Distilled water  14x1.51ab  2022.31b 38+3.46bc  42+3.46bc  54x3.46abc  56%2.31b 58+2.31b

Unclean H,0, 1+1.00d 2+1.15d 11£1.00d 13£1.91d 23+1.00d 25+1.91¢ 25+1.91c
KNO, 16£1.63a 19+2.52h 46£2.58ab  47+3.42ab  59+3.42ab 60+2.83b 60+2.83b
KMnO, 14+1.51ab 17+1.91bc 34+2.58b¢  35+1.91bc¢  50+1.15abc  54+1.51b 54+1.51b

WYL Clean  H,0, 2+2.00cd 4+2.31d 28+2.31¢ 32+4.62¢ 40+4.62¢ 48+4.62b 48+4.62b
KNO, 12+¢1.63ab  32£1.63a 40£1.63bc  46+2.00abc  46+2.00bc 50+2.00b 50+2.00b
KMnO, 8+0.00bc  35+2.52a 58+3.46a 60+2.83a 64+2.83a 74+3.83a 74+3.83a

(R B B i AN [R) - R A BE R 22 5 10 3%

2.2 WALEETT X SR A 2R AT

PR 3 RIFIAAZE, B4 10 REZFRBE R, MK 2 ATUFR H, 4 H,0, 125 RIGVEAL BT 2523550 7 % 25 K i
A%, HoAt b 33 5 0] REORAR R AL AR b, 2 35 R R 20 B3R R (P < 0.05) , ALZRIRKRFVE T i M 5 R F i R 3R 5
HABZGFNZFhAL I (BR 2 H,0, IR P ERIEVE) KT RBEEZES (P > 0.05),

EIXHS 2R & ZER (T 52%—97% 2 18]) Hi 5, ARG DL 80% 1 M 7 Rl 7 R ZER A bnife, NE 2 aTRIEH, &
KNO,#&F KMnO, 1 H,0, = Fl 5 5 PEAL B A 25 35 FhF1E2R 5 K& 2EREBIT 80% ; 2 KMnO, i 5 KI5 UL MZE 8K IZ Fhab #1
BB 58 6 RN 7 KA R ZERBARMAE 80% LA, {H Fr 75 AU [ &K F KNO, 12 Fi 5 KMnO, 1 H, 0,12 5 H AL 3L
M4 H,0, B F5 ANTE UAb BE Rl T 22 i & GG 25 R, H R 28 RAUH 48%—56% , IR AIK T HAb b B, 53 4b, 1 KNO, 2
Tl VR AL BEASCR e A, P 35 R T & 23R 3K 96%—99% , K 25 R AL 80% (Wi 8] S d, i FH At (] Al 1 3k 4l 486 AR it fe) 4 4 T
50% . PRI, SR FH KNO IR, I kA 31 05 b A7 1 =6 (0 1 B0 R 1 0 b A A 0k 52 1 A T
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£2 FAEBMLABFXTHEEMNTFEIFE(YELARMER, %)

Table 2 Germination percentage of Phragmites australis with different pretreatments ( Mean+Se, % )

Lb K AL BRI [] Treatment time/d

Treatment Level 3 4 5 6 7 8

Xt Control A2 FH Unsoaked 11£4.43¢ 24+9.93b 41+6.81b 64+5.16¢ 65+5.00b 66+5.77b 69+5.74b

AT Bk ZEMIK Distilled water 50+2.58b 69+3.42a 78+2.58a 79+1.91b 84+2.31a 86+2.58a 86+2.58a

Unclean H,0, 22+1.15¢ 24+2.31b 28+2.31b 40£2.31d 50+3.46¢ 52+2.31c 52+2.31¢
KNO, 57+2.52ab  74%2.00a 82+2.00a 90+1.15ab  93+1.00a 95+1.00a 95+1.00a
KMnO, 49+2.52h 77+2.52a 79+3.42a 81x2.52h 84+3.27a 85+2.52a 92+1.63a

WHVE Clean  H,0, 64+2.83a 68+2.83a 88+3.27a 88+3.27ab  88%3.27a 90+2.58a 90+2.58a
KNO, 67+4.43a 75+4.43a 89+1.91a 96+0.00a 96+0.00a 97+1.00a 97+1.00a
KMnO, 44+1.63b 70+2.00a 84+2.83a 8422.83h 84+2.83a 8422.83a 84+2.83a

2.3 FUALEETy SRR T & 2E R R

X AR I BB & SR T B R R T 25 0T, 45 R R TUAR 3 G R R S A T R SR R A B R
(P<0.05,F 1), YHZE LELRLRN, RIZFEELS 1,0, 12 Fi 5 AT AN B E T 07 i & 2 3UR 0 0 5 k25 5+
(P>0.05), B3 B ER T HAZEH A B (P < 0.05) ; 257K, KNO, . KMnO, 32 F1 5 R 1 BE LK KMnO, B A0 5 T eAb 3 4 T
Tl T R ZFHEIL R EZR (P > 0.05) ;KMnO i@ i TH VAL B A& R A& A & 2R R R KON 16.17+0.80( Bl 1) , *FF 7
EFFIME AR S H,0, @G NEVEABLAME NP 35 F R MR TT B EEZS (P > 0.05), H¥ 0 2T H AR
HI730(P < 0.05,F 1) ; AR KNO,IZ RIS 1 DEAL B A& 1 T 2 25 7 R 2R Rl 28.430.71, (HEBRARIZF 5 H,0,12 )5
AT VERE AL BEAL  FAL TS BE A T MR 25 R 7 R 2E MR T B EZ 5 (P > 0.05) .

301w s 0 a ., a2
o a a
M2 16 b ab b 24
i@g 12 be
xg ¢ 16 b
E 8 W b
:{%% 4 md ﬁd 8 f
=
@ 0 0
A B C D E F G H A B C D E F G H

FisbF J5 3%, Reagent pretreatment

1 FRBEAXNHFRFERNZMN
Fig.1 Effects of pretreatments on germination speed
A—F 53 HIFRARBER ZEMK  H,0, KNO; KMnO, B FU5 K BELL M H,0, KNO; (KMnO, 32 F 5 i 1k 8 R b3 ; AN SRR RoR 26 5
nF

3 itig

KMnO, &5 A0, BA R IR E A, fERh T B B v e 2 A - B BB ) S Ak, T Fh - P Sk AR I BT S5 A B
JoRFE AWK 43 , S S 18] P9 s S 22 T T A0 B A5 0 | a0 T 40 330 b & 2R AN R 2 R T AR KMinO, X 7 25
F AR MR ROR Z BT LSS T35, AT REAE T PIRE S A7 KON Bl B HEARTR] . 4 KMnO, 3=l 0 25 Rl 20 60 A48 TR A ey
T, i L 2 0 A) 4232 o6 RE B0 s B OBl | AT R W) 1 8 & KO, % R SE ORI B 1 A 8 & ) JR AE T KNO,
TP KR 20 (40 NAD 3486  ATP BESE) BYSE R, 7T LAE — e FREE 3 o 2R 0 35 M | (o0 4 i B A5 295 i 52, T
Z 5% FHIYI RN A K AL SRR A AP & 8, AR R F BT 172 RIS h 46 KINO, 6 TR0 U 15 U 5 R 1 T A B X6
PR 19 R SRR AR SRR TC 0 A, W] R B TR ) S CRIEAR F R IR K A A S I ZE AR KR R v B T L
H,0, E 5 E AT, BB AR 1 4200 2 A RN AT 25900 50 A AR e B HE 1, R0 T 40 A P 3 1 3 4 S P e i 1y ) (ER 36 v 1, 0,12
BB D R 2F 38 R 2R 28 DL K P = R 2 TR 2R A 0 B 3 R O TGO L BRARL BRIk 2 AR AR S AN T R LA R AR
FAUCB SRR AR R R R, A ()40 5 B Hve B XA A R & AR R T RIS AR I A S A T T X R TR R
Tl SR EAS [v] () T4 38 7 SR AR S A A T & I g B A B X,
4 it

(1) @R TIAL B 7 AR B A7 R 2058 R ZE AR B B2, R KMnO, 120 Fis e 1Y Ab 38 7 =CRe % i & 4
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