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Effects of different doses of “’Co—vy ray on seed germination and
seedling growth characteristics of Echinochloa crusgalli

JIA Xiu-feng',LI Bo>,LI Hong’, WU Ting-ting’ , MA He’
(1. College of Education and Media ,Qigihar University , Qigihar , Heilongjiang 161006, China ;
2.College of Agriculture, Foresiry and Life Sciences, Heilongjiang Provincial Key Laboratory of Resistance Gene
Engineering and Protection of Biodiversity in Cold Areas, Qigihar University , Qigihar, Heilongjiang 161006, China;
3. Institute of Animal Husbandry and Veterinary of Heilongjiang Academy of Agricultural Sciences
Qigihar, Heilongjiang 161005, China)

Abstract: Echinochloa crusgalli (zhaomu No.1) seed were used as experimental materials, and seeds were
treated with different doses (50,100,150,200,250,300,350,400.450 Gy) of “Co-y ray.The germination rate,
germination potential, germination index, vigor index,main root length, bud length, total length of bud seedling,
fresh weight, dry weight,relative water content of bud,seed germination rate and seedling survival rate were meas-
ured. The correlation and principal component analyses on various indicators during seed germination were conduc-
ted. The results showed that with the increase inradiation dosage, the germination rate with middle and high
radiation doses decreased by 3.34% ~25.00% , the germination potential increased by 6.84% ~41.09%, the germi-
nation index increased by 1.84% ~ 33.50%, the vigor index decreased by 8.87% ~ 62.86%, the bud length
decreased by 9.97% ~56.78% , the main root length decreased by 18.48% ~70.52%, the total length of bud seed-
ling decreased by 11.25% ~ 62.20% , the fresh weight (except 150 Gy) decreased by 0.32% ~34.50%, the dry
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weight decreased by 2.91% ~11.58%, the relative water content increased by 29.37% ~57.54% , the 50~350 Gy
seed germination rate increased by 3.12% ~ 18.75% , and the seedling survival rate of 50 ~300 Gy decreased by

5.13% ~94.87%. After different doses of “Co—+y radiation, germination rate, vigor index, bud length, main root

length, total length of bud seedlings and fresh weight were significantly positively correlated with seedling survival

rate. According to the eigenvector value of more than 0.30 as the standard, the main indicators of seed germination

and seedling growth of Echinochloa crusgalli were bud length, total length of bud seedling, main root length, sur-

vival rate, vigor index, germination rate, relative water content and germination rate.

Keywords: Echinochloa crusgalli seed;* Co — vy radiation; seed germination; seedling growth; correlation

analysis ; principal component analysis
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Table 1 Effects of germination characteristics of Echinochloacrusgalli seed under the irradiation

R A KR s RFHARI EPAE Y
Radiationdose/ Gy Germination rate/% Germination potential/ % Germination index Vigor index
X & Control 0 80.00+1.15ab 48.67+0.67¢ 38.84+0.74c 2206.62+42.29a
e 50 83.33x1.33ab 52.00+1.15be 40.78+0.18bc 2010.87+8.86b
L(;w dose 100 84.00+1.15a 57.33+4.67b 41.53+1.36b 1717.61£56.13¢
150 84.67+3.33a 53.33+0.67bc 41.62+0.88b 1570.11+33.16d
- 200 77.33+2.40b 58.00+1.15b 41.55+0.81b 1614.44+31.39d
Middle dose 250 74.67+1.76b 68.67+2.91a 44.25+0.63b 1297.68+18.57¢
300 65.33+2.67¢ 65.33+2.67ab 47.96+0.42b 1291.91+11.25¢
—_ 350 64.67+0.67¢c 64.67+1.33ab 54.44£2.00a 1155.88+42.36f
High dose 400 63.33x1.16¢ 63.33+1.76ab 48.48+0.49b 934.30+9.39¢
450 60.00+0.67¢ 60.00+1.16b 48.93+1.88b 819.65+31.54h

T [RISAS R /NG - RS AR PR ) & 25 22 5% (P<0.05) , R[],

Note; Different lowercase letters in the same column indicate significant difference among treatment ( P<0.05) , the same below.
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Table 2 Effects of bud growth characteristics of Echinochloacrusgalli seed under the irradiation
TR/ Gy ZEK/mm FEMRK/mm 2L/ mm fif 75/ mg FH/mg *ﬁﬁ-gﬂ(i/%
Radiation dose Bud length Main root length Total lcngth of Fresh weight Dry weight Relative water
bud seedling content
Xif H8 Control 0 87.22+1.55a 56.81+1.69a 144.03+2.50a 313.60+6.30ab 91.96+0.13a 25.20+0.80b
e 50 78.52+2.01b 49.31+2.01b 127.83+3.28b 221.80+7.80¢ 84.77+0.59¢ 33.80+2.00b
Lo'w Jose 100 77.88+2.06bc 41.36+1.76¢ 119.24+3.33¢ 312.60+9.40ab 87.31+£1.27bc 39.70+3.10a
150 72.16x1.87¢ 37.73£1.94¢ 109.89+3.46d 341.20+21.30a 89.28+1.19bc 36.60+2.10ab
- 200 66.31+2.65d 38.86+1.72¢ 105.17+3.76d 301.50+16.00b 89.12+0.32bc 32.80+0.90b
Middle d(A)se 250 54.00+1.97e 29.33+1.20d 83.32+2.68e 227.10+8.00¢ 85.66+0.28¢ 32.60+0.50b
300 48.54+1.94f 26.94+1.36d 75.48+2.67e 209.40+5.40¢ 84.24+0.57¢ 33.00+0.40b
— 350 43.87+1.62fg 21.23+1.04e 65.10£1.91f 209.50+2.30¢ 83.82+0.05¢ 33.90+0.30b
High dose 400 42.27+1.73g 19.27+1.01ef 61.54+2.35fg 206.90+1.90c 83.10+0.24d 35.00+0.40b
450 37.70+1.23¢ 16.75+0.87f 54.45+1.81g 205.40+3.70c 81.31+£0.62d 38.40+0.60ab

R3 ERAIE A B RN R
Table 3  Effects of germination rate and survival rate of

Echinochloa crusgalli under the irradiation

25 ERAEBERAMMFHELEXERIEXE
SFER ST T
N[l Co—y SR BRI Jm A BURR 1~ BT K

AR Gy R/ % IR/ % PRIAE M AT L3R 4, £%Co—y BT IR G, &
Radiation dose Germination rate Survival rate % $ . {ﬁ jj if’lé @I \ﬁ JL/( . jﬁ *E JL,( . %—E%‘E JL/Q X ﬁ ﬁ ﬂj ,_3
A Contoll 0 T Sge s AT 15 B OO, 5% AR A4 9 0.933
fresml it 100 77.78:5.88ab  82.2252.2%a 0.874.,0.958 ,0.894 ,0.936 F1 0.802, T & 5 pii i K 2
fow dose 150 84.44+4.44a 86.67+3.85a B AHOC A REBUH 0.754, K ZFHM L FIRES
S 200 80.00+3.85ab 35.56+4.44b BT 2R S 2 G 06 A D6 R B4 R —0.854 il
Middledose 20 PRI A0 ~0.853, 9 T ik — 25 T M “Co—y SFLR1R 4T 0 75 # o
. i(s)g Zziiims:}: 020020200;1 ¥ﬁﬁ7ﬂi/ﬁ;ﬁ%?ﬁﬁﬂ@3‘%% ,Xﬁ%ﬁﬁi‘ﬁiﬁj‘fﬁﬁ‘o ‘
H’Zﬁ"{iﬁ 400 71.11+2.22b 0.00+0.00e Co—y TG A BRI & AHOCHE AR I 3 B2
450 62.22+5.88b 0.00=0.00e SIMTEFAEE M DTk R L3 5, CCo—y 4a 0 )5 A s
F4 FERAEEAEMTFIEEZEXEROERXREBER
Table 4  Correlation coefficient matrix of correlation characteristics of Echinochloa crusgalli seed germination under the irradiation
F5HF Index X, X, X, X, X, X, X, Xq X, X X, X,
X, 1
X, -0.664* 1
X3 -0.867** 0.720* 1
Xy 0.851"* -0.771"* -0.826* * 1
Xs 0.930" * -0.812** -0.895** 0.966** 1
X 0.861" * ~0.805** —0.880** 0.993** 0.978** 1
X; 0.905" * -0.814* * -0.893* 0.983** 0.996** 0.993** 1
Xq 0.785** -0.650* -0.733*  0.634* 0.769** 0.668* 0.730* 1
X, 0.760* -0.631  -0.769** 0.792** 0.829** 0.811** 0.826** 0.894** 1
Xy -0.109 0249 0278 -0.504 -0.336 -0.492 -0.405 -0.097 -0.520 1
Xy 0.701* -0.163 -0.442 0439 0501 0409 0464 0618 0569 0036 1
Xi 0.933"* -0.854** —0.853** 0.874** 0.958** 0.894™* 0.936** 0.802** 0.754* -0.135  0.504 1

TE X, ~ X 000 R 2FA R 28 R ZFIRE IR 13 2R BRI ZFR B BEE T AR SR AR R R, + Oy P<0.05
IKFBEAI, * * K P<0.01 AP BEMKE, T,

Note: X, ~X,, are germination rate, germination potential, germination index, vigor index, bud length, main root length, total length of bud seed-
ling, fresh weight, dry weight, relative water content, germination rate and survival rate, respectively. * is significantly correlated with P<0.05 level, =

# is significantly correlated with P<0.01 level. The same below.
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Table 5 Eigenvalue and contribution rate of principal components

of Echinochloa crusgalli seed germination under the irradiation

B0 - TR/ % BRUGERE %
o FHIE(E S .
Principal . Contribution Cumulative
Eigenvalue T
component rate contribution rate
Y1 8.954 74.614 74.614
Y2 1.335 11.122 85.736

Fo BERAESMMFHERERERS EEMFHE@E
Table 6  Principal component matrix and eigenvector of
Echinochloa crusgalli seed germination characteristics

under the irradiation

" TS FHERTTE
fRbx Principal component matrix Eigenvector
Index
Y1 Y2 Y1 Y2
X, 0.933 0.280 0.3118 0.2423
X, -0.814 0.162 -0.272 0.1402
X; -0.91 -0.011 -0.3041 -0.0095
Xy 0.948 -0.214 0.3168 -0.1852
Xs 0.989 -0.027 0.3305 -0.0234
X¢ 0.965 -0.213 0.3225 -0.1843
X, 0.984 -0.108 0.3288 -0.0935
Xy 0.828 0.323 0.2767 0.2796
Xy 0.886 -0.047 0.2961 -0.0407
X -0.363 0.800 -0.1213 0.6924
Xy 0.557 0.601 0.1861 0.5202
Xy, 0.951 0.138 0.3178 0.1194
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