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Abstract
morphous seeds of Cenchrus incertus as the research object, 10 water gradients(10%—100% of the maximum water holding capacity of soil) and
5 light intensities (full light, 50% light, 25% light, 15% light and full dark) were used,the germination characteristics of heterotypic seeds of
Cenchrus incertus were observed.[ Result] The germination rate of Cenchrus incertus under each water gradient was in the order of bract > M-
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[ Objective ] To understand the water and light requirements of heterotypic seeds of Cenchrus incertus. [ Method ] Taking the hetero-

type seed > P-type seed( except for the 50% water gradient).With the increase of water gradient, the germination rate of bur and two hetero-
typic seeds both increased first and then decreased ,the germination rate reached the maximum when the water gradient of bract was 60% , and
the water gradient of M-type seeds and P-type seeds was 50%.The germination potential, germination index and vigor index increased first and
then decreased, and reached the highest value when the water gradient was 50% — 60% of the maximum soil water holding capacity. With the
increase of water gradient, the radicle and germ length of bract, M-type and P-type seeds increased at first and then decreased; the germina-
tion rate, germination potential, germination index and vigor index of Cenchrus incertus under different light intensities were M-type seed > P-
type seed >bract. With the increase of light intensity, the germination rate, germination potential, germination index and vigor index showed an
upward trend, reaching the highest value under full light, and the length of radicle and germ reached the highest value under full light.
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Note ; Different lowercase letters indicate significant differences between
different water gradients of the same type of seeds (P<0.05) ; dif-
ferent capital letters indicate significant differences between differ-
ent types of seeds under the same water gradient (P<0.05)
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Fig.1 Germination rate of C.incertus seeds under different water

gradients
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Note: Different lowercase letters indicate significant differences between
different water gradients of the same type of seeds (P<0.05) ; dif-
ferent capital letters indicate significant differences between differ-
ent types of seeds under the same water gradient (P<0.05)

B2 AEKDPBETOEEREMTFHRFS
Fig.2 Germination potential of C.incertus seeds under different

water gradients
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Fig.3 Germination index of C.incertus seeds under different wa-

ter gradients
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Fig.4 Vigor index of C.incertus seeds under different water gradients
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Table 1 Radicle length and germ length of C.incertus seeds under different water gradients cm
KR Hil 4L Bract M %I M-type P 74 P-type
Water PRI K W3 K PRI K W3 K ALK WR3FK
gradients Radicle Germ Radicle Germ Radicle Germ
% length length length length length length
10 — — — — — —
20 3.06+0.84 eA 1.80+0.26 eA 3.55+0.42 dA 1.37+0.06 B 3.15+£1.92 dA 0.77£0.15 dAB
30 4.04+0.66 deB 2.50+0.60 cdeA 4.70+0.36 cdB 1.97+0.15 deA 7.45£1.76 abcA 1.53+0.06 cA
40 6.46+1.37 cdeA 3.67+0.51 abA 7.93+2.37 abcA 2.53+0.21 beB 7.88+1.33 abA 2.07+0.21 bB
50 13.08+3.40 aA 3.17+0.21 abcA 8.63+0.52 abB 3.20+0.15 aA 7.82+0.90 abB 2.67+0.15 aA
60 12.88+1.82 abA 4.07+0.40 aA 10.98+1.64 aAB 2.73+0.06 bB 8.43+1.81 aB 1.97+0.23 beB
70 12.22+2.34 abA 2.87+0.42 bedA  11.30+2.08 aA 2.33£0.15 ¢dAB  8.83+3.39 aA 1.70+0.10 beB
80 9.36+1.75 beA 2.57£0.15 cdeA 8.83+1.13 abAB 2.02+0.08 deB 7.07+0.63 abcB 1.86+0.32 beB
90 9.66+0.58 abcA 2.23+0.11 cdeA 6.95+1.90 bedB 1.90+0.10 eA 4.82+2.03 bedB 1.70+0.20 beA
100 7.52+1.01 cdA 2.03£0.21 deA 5.78+0.74 bedB 2.03£0.15 deA 4.35£1.31 cdB 1.77£0.06 bcA

E ANl ING TR R [A]— 2R AN K B8 BE [ 22 53 1. 25 ( P<0.05) s AN IS FRERR [R]— /K e B R AR [RI 26817 22 53 1. 2% (P<0.05)
Note ; Different lowercase letters indicate significant differences between different water gradients of the same type of seeds ( P<0.05) ; different capital letters
indicate significant differences between different types of seeds under the same water gradient ( P<0.05)
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Table 2 Root-shoot ratio of C.incertus seeds under different water gra-

dients
KB il e P
Watér Bract M-type P-type
gradients // % P P
10 — — —
20 1.70+0.37 cB 2.59+0.17 bB 4.09+2.88 abA
30 1.62+0.32 cB 2.39+0.21 bB 4.87+0.50 aA
40 1.76+0.62 bcB 3.13£0.50 bAB  3.81£0.25 abA
50 4.13+1.07 aA 2.70+0.08 bA 2.93+0.58 abA
60 3.16£0.80 abcA  4.02+0.61 abA 4.28+0.93 aA
70 4.26+1.03 aA 4.85+1.05 aA 5.19+£2.53 aA
80 3.64+0.83 abA 4.37+0.43 abA 3.80+0.91 abA
90 4.33+0.21 aA 3.66+0.68 abA 2.84+1.50 abA
100 3.70+0.27 aA 2.85+0.41 bA 2.46+0.75 bA

TE ARG T8 R 7] — JE B D AN [7] K 43 bf B2 1] 22 5 | 3% (P <
0.05) s ARG FEEFRIR R — K SR BE T AN RS AL 71 25 57 . 25
(P<0.05)

Note ; Different lowercase letters indicate significant differences between dif-
ferent water gradients of the same type of seeds (P<0.05); different
capital letters indicate significant differences between different types of
seeds under the same water gradient (P<0.05)
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Note: Different lowercase letters indicate significant differences between
different light intensities of the same type of seeds (P< 0.05) ; dif-
ferent capital letters indicate significant differences between differ-
ent types of seeds under the same light intensity (P<0.05)
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Fig.5 Germination rate of C.incertus seeds under different light

intensities
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Note Different lowercase letters indicate significant differences be-
tween different light intensities of the same type of seeds (P<
0.05) ; different capital letters indicate significant differences
between different types of seeds under the same light intensity
(P<0.05)
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Fig.6 Germination potential of C.incertus seeds under different

light intensities

222 A[FEDERESEE T A FEBEE RO A SRR TR



50 A 4

EHAF R EAE Y IERF AT H LKL Fo kB v 5 55

o &7 Al UL AL M TR F AT P ORUR T A 2 4 Y
BEFE IR AL A2 B BT S A RDE IR LT, &
ZFIRRCRILN M B> P TR > 4, =35 HoA 3% 2
5 (P<0.05) s M BUFP3~ 14 4 28 45 Bre A IR B foe i, b
15.41, fE AR R IR, O 12.27, 3% B 3% 22 5+ (P<
0.05) ;P BURh 1) 4 2 45 e A IR 5 B2 R e, 04 10.50,
TE 4RI R A, 2 6.60, — 3% BAT 3% 2257 (P<0.05) s fil 4
R A ZF AR R A DG I B T i sy, T 4 BRIGE IRF A f1, 20301 A
4.48 1.53, —H BA B#F 2R (P<0.05) ,

O #) %, Bract
20 W MA M-type
O PR P-type aA
15
3B

L abA
bA bA abA
10} bB 8
cB B
L b aC
o b b i
g Wk e SR Ak

ey 15hE8
Full dark  15% light 2% light  50% light  Full light

HB8i%/Z Light intensity

& FF64 Germination index
wn

T ARG TR FRIR [R]— SE AR T ARG IR ) 22 5 25 (P
<0.08) § RIS 5 27 I — S W JEF S [ 2700 )
FES I (P<0.05)

Note ; Different lowercase letters indicate significant differences between
different light intensities of the same type of seeds (P< 0.05) ; dif-
ferent capital letters indicate significant differences between differ-
ent types of seeds under the same light intensity (P<0.05)
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Fig.7 Germination index of C.incertus seeds under different
light intensities
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Note; Different lowercase letters indicate significant differences between
different light intensities of the same type of seeds (P< 0.05) ; dif-
ferent capital letters indicate significant differences between differ-
ent types of seeds under the same light intensity (P<0.05)
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Fig.8 Vigor index of C.incertus seeds under different light inten-
sities
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Table 3 Average radicle and germ of C.incertus seeds under different light intensities cm
4L Bract M % M-type P 74 P-type
SRR i - — - — - —
Light intensity JERR K i e B i 2 R IS
Radicle length Germ length Radicle length Germ length Radicle length Germ length
MRS Full dark 0.37+0.14 bA 0.37+0.15 bA 0.60+0.31 bA 0.47+0.27 aA 0.54+0.10 cA 0.11+0.03 bB
15% Y618 15% light 0.88+0.23 aAB 0.40+0.24 aA 0.96+0.35 abA 0.60+0.19 aA 0.62+0.21 beB 0.54+0.10 aA
25% G HR 25% light 0.83+0.17 aA 0.53+0.22 aA 0.98+0.25 abA 0.62+0.21 aA 0.68+0.42 bcA 0.60+0.19 aA
50% Y88 50% light 0.90+0.20 aA 0.73+0.37 aA 1.03+0.14 abA 0.64+0.35 aA 0.91+0.30 abA 0.68+0.10 aA
ZEIE Full light 0.99+0.47 aA 0.82+0.50 aA 1.13+0.31 aA 0.68+0.42 aA 1.03+0.09 aA 0.74+0.25 aA

T AR INE TR ) — 2 B TR [ 6 R L (] 22 53 .35 (P<0.05) 5 ANJA) RS FRE R [R]— B E N AR [R5~ [ 22 52 ;2. 35 (P<0.05)
Note ; Different lowercase letters indicate significant differences between different light intensities of the same type of seeds (P< 0.05) ; different capital letters
indicate significant differences between different types of seeds under the same light intensity (P<0.05)
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Table 4 Root-shoot ratio of C.incertus seeds under different light in-

tensities
ARG BE L M % P %
Light intensity Bract M-type P-type
4 Full dark 1.00+0.12 aB 1.28+£0.27 aB  4.91+0.33 aA
15%6 18 15% light 2.20+1.04 aA 1.60+0.88 aA  1.15+0.16 cA
25%¢: 1R 25% light 1.57+0.14 aA  1.58+0.27 aA  1.13+0.57 cA
50%Y:HR 50% light 1.23+0.15 aA  1.61+0.43 aA 1.34+0.21 cA
4608 Full light 1.21+£0.52 aA  1.66+0.21 aA 1.39+0.18 bA

TE AN NF] /NG 5 B 2R (] — 28 B3 AN (] O M5l B2 i 2% S A 3
(P<0.05) s AN[RIRE T 13w [Al— G IR B F AN [R1 S AU 7] 22
S (P<0.05)

Note: Different lowercase letters indicate significant differences between
different light intensities of the same type of seeds (P< 0.05) ; dif-
ferent capital letters indicate significant differences between different
types of seeds under the same light intensity ( P<0.05)
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Table 2 Statistics of the proportion of partial correlation coefficients between NDVI, rainfall and temperature %

KATH T RO A S X

Agro-ecological zone in the

PO W B E S IX

TRHET Lo Whole province Hualye]lznfg lHl.HZﬂAZgr icultural plains of the middle and lower
Meteorological factors cologreal £one reaches of the Yangtze River
R=0 R<0 R=0 R<0 R=0 R<0
[F] )% & Rainfall over the same period 39.45 60.55 51.95 48.05 36.90 63.10
Hii— %R & Rainfall in the previous period 51.37 48.63 46.62 53.38 58.24 41.76
[R5 & Temperature over the same period 65.46 34.54 57.03 42.97 53.61 46.39
Fii— 7R Temperature in the previous period 49.38 50.62 35.48 64.52 44.03 55.97
—WE Bl LG pan X
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Z5IX. Agro-ecological zone of Tianmu
Mountain-Huaiyu Mountain Mountain
Evergreen Broad-leaved Forest

Ecological Zone of Evergreen
Broad-leaved Forest
in Dabie Mountains

Agro-ecological zone

of North China Plain

SENT

Meteorological factors

R=0 R<0 R=0 R<0 R=0 R<0
[F] ] f# R & Rainfall over the same period 37.85 62.15 32.83 67.17 40.95 59.05
B —IYF#FR & Rainfall in the previous period 73.17 26.83 27.76 72.24 85.76 14.24
[F] 75 EF Temperature over the same period 92.51 7.49 51.21 48.79 94.25 5.75
if— 7R B Temperature in the previous period 87.49 12.51 30.91 69.09 71.40 28.60
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