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Seed Germination Traits of Invasive Weed Sorghum halepense in Hainan
Island
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Abstract: In order to reveal the effect of environment condition on seed germination of Sorghum halepense, its
germination characters were studied in Hainan Island. The results showed that the germination rate of S.
halepense seeds was high with more than 85%, and the germination time was the shortest (2.64 d) under day and
night temperature at 35°C /25°C. The seeds treated with 98% concentrated sulfuric acid could improve
germination rate. The seed germination time was shortened treated with concentrated sulfuric acid, gibberellin and
grinding. The seeds on the soil surface had the highest germination rate, and germination rate decreased and
germination time increased with burial depth. Among different treatments, such as temperature, dormancy
breaking and burial depth, there were no significant differences in germination rate and germination time of S.
halepense seeds between outbreaking and non-outbreaking regions. Therefore, environmental conditions could
influence germination of S. halepense seeds, and the seeds under high temperature and on the soil surface had
high germination rate and short germination time. Seeds of S. halepense in Hainan Island had high germination
rate and wide ecological breadth of germination, which was one of important reasons for its sudden disaster in
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Hainan in recent years. So, the strengthen control before flowering of S. halepense, reduce seed maturation and

dissemination.

Key words: Invasive weed; Sorghum halepense; Seed; Germination; Hainan
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Fig. 1 Sample sites of Sorghum halepense in Hainan Island
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Bl 2 Fhppid. 10 MR, 2 bR, 3 FRBX. #EAR
FREIRZER B3 (P<0.05) (LSD #:3%). FEIFE.

Fig. 2 Seed weight. 1: Southern outbreaking region; 2: Northern outbreaking
region; 3: Non-outbreaking region. Different letters upon column indicate

significant difference at 0.05 level by LSD test. The same is following Figures.

R L GARIX R B RS ELAR F X A1 1 R IR M (F (B

LT T v i 2 4 AR o e P 1 R T e BT
£ 20°C /10°CF, MFHiRrHRI K (7.3d).
ERERT S, BTN RRE4ER, (E 35°C /25°C
N R 1] B .(2.64 d)..

2.3 FTIARER T 078 R I

AN TR AT B AR AR 77 2R 5 3 o 1 1 % 28 R
RABPERM T2, 9 AR XRN R 9¢ AR X -1 B %
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FR R T 1 2 0 1(96.23%), = T4 (81.53%) .
WHEE LB AT RE TP TR B, BT o K%, Wik
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X (8.28 d), 7 B MR R Adb BRI BIF S 2T e AT RUA T 1
A% e S A - (AR BRIk T

Table 1 F values for effects of temperature, outbreaking origin and their interaction on germination of Sorghum halepens seeds

[X % Factor df i &% Germination rate i /B[] Germination time
A% [X Outbreaking region (O) 2,8 0.345 0.030
5% Temperature (T) 3,156 4,781 380.434™
A% i1 Sample site 8,156 5.340™ 3.301"
OxT 6,156 0.190 1.116

*:P<0.05; **: P<0.01, T~
*: P<0.05; **: P<0.01. The same is following Tables.
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Fig. 3 Effect of temperature on germination rate and germination time of Sorghum halepens seeds
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Table 2 F values for effects of outbreaking origin, dormancy-breaking mode, and their interaction on germination of Sorghum halepens seeds

% o iR R T]

Factor Germination rate Germination time
KAF[X Outbreaking region (O) 2,8 1.780 1.585
3770 Processing mode (M) 4,197 25.127 124.882"
SKA¥ 21 Sample site 8,197 3.638" 8.280"
O>M 8,197 1.565 1.837

120
100 = b

= et »
X [ S
< £ )
5] et =]
= 80 2 =

= o]
= B =l
g F e =1
= bt [ =
= b 5 =
s 60 HE e £
S e hly =
k= Fe e L7}

F3 £ .
= b ] &}
2 % 2 E
O 40t o e =
- B ] =
# i e 5
2 a5 B3 o
Pt £ (=" 4

|20+ HE o =

P4 o e
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A6 AF X Northern outbreaking region
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2 3 4
FTREANR Jr 28 Dormancy-breaking mode

P 4 STREPRHIR S O I e e AT A S AN AN (D PRSI 1 WFBEE; 20 IR 3: /K, 4 AR%EEK 50 X

Fig. 4 Effect of dormancy-breaking mode on germination rate and germination time of Sorghum halepens seeds. 1: Grinding; 2: Concentrated sulfuric acid;

3: Water bath; 4: Gibberellin; 5: Control.

R 3 UARIX IR FE e AL EAR R S R R (F )

Table 3 F values for effects of burial depth, outbreaking origin, and their interaction on germination of Sorghum halepens seeds

S df R % T R 1A]
Factor Germination rate Germination time
% AZ[X. Outbreaking region (O) 2,8 0.679 0.104
IR FE Burial depth (D) 3,156 77.823™ 6.122™
KAE . Sample site 8,156 25.184™ 14.405™
OoxD 6,156 1.058 0.773
120 [ 14 e , ,
O [ 7 48 X Southern outbreaking region
100 12 JEHB# ZE [X Northern outbreaking region
. " W |} 7% X Non-outbreaking region
< z 10 b
2 80f = b b
= 2
& g 8
I
: g 6
L) T
O 40F = 4
B =
B 201 ",
0 0

2 4
MRS Burial depth (cm)

5 BRI SR ML et S AT A AT A N 0 PO 5 1

2 4
HIRETE S Burial depth (em)

Fig. 5 Effect of burial depth on germination rate and germination time of Sorghum halepens seeds
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