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Design and production of spraying germination box and
determination of spraying germination test method
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Beijing 100193, China;
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Abstract In order to improve the stability of seed germination test result, two maize varieties (‘Zhengdan 958’ and
‘Nongda 87’) and two wheat varieties (“Jimai 22" and ‘Shannong 217) were taken as experimental materials in this
study. A spraying germination box including 3 X 2 spraying heads. plastic hoses, water pumps and timers was
designed. None sterile seeds were put in the germination box, water pump sprayed at a fixed time and each time
sprayed a total of 1.9 L water by 6 sprinkler heads. Firstly, the appropriate spraying intervals for maize and wheat
seeds were selected. The stability of seed germination test results were then analyzed under different conditions, such
as different varieties, different seeds vigor, different testing time points and different operating personnel. The results
showed that maize and wheat seeds should be sprayed every three and four hours, respectively. Compared with a
rolling paper germination method, the germinative force, germination percentage or simply vigor index (SVI) of
spraying germination method displayed no significant differences, but had much lower bacteria carrying rate (P <<
0.05). In conclusion, the spraying germination method avoided the sterilization process and kept the stability of water
potential during germination period. The germination testing results of different testing time points, different operators

showed that the spraying germination method could supply more stable and consistent results. The difference between
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any two tests was within the error range of the national seed testing regulations.

Keywords seed germination test; spraying germination box; maize; wheat; bacteria carrying rate
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Fig. 1 Schematic diagram of spraying germination box
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Table 1 Different spraying intervals on maize seeds and wheat seeds germination tested result

. . KZFIT RIFH/ N RIEFR/ N W/ 1 &3 1 7195 4

Crop Variety Germination Germinative Germination Bacteria Simply vigour

method force rate carrying rate index (SVD
B AR ZF G D 95.3+4.6 96.0+3.5 37.3%3.1 1.238 0£0. 106 4
[A] % 3 h Wik 96.0+4.0 96.74+3.1 13.3+1.1" 1.051 1£0.019 2°
EEPS 154 958 B AL 2F O D 96.741.1 96.7+1.1 53.3£3.1 1.127 0£0.049 1
Maize [ B 6 h Tk 97.3%+1.1 95.3+2.3 9.34+6.1" 0.804 6+0.030 2"
YRS 2F G D 95.3%4. 2 95.3x1.2 40.745.0 1.091 7+0. 046 8
[A] F& 8 h Mt ik 96.7+1.2 93.3+1.2 17.34+3. 1" 0.726 0£0.024 0”
BAIZE G D 72.5%7.0 76.0£3.3 40.7£6.1 0.119 1£0.015 1
[A] & 4 h mE bk 95.34+4.2" 95.344.2" 3.3+1.1° 0.147 3£0.010 8
INFE — B8 S 2F O D 74.7£3.0 80.7+6. 1 28.0£6.9 0.131 1£0.022 2
Wheat [ B 6 h 1T bk 90.64+1.0" 88.6+2.9 7.31+6.4" 0.135 7£0.006 2
U ZF G D 68.741.1 72.7£3.1 34.7£4.2 0.117 1£0.013 6
[A] B 8 h Mt bk 82.0£3.5" 84.0+4.0" 17.540.6" 0.103 6+£0.017 7

o ox FRFl— G FOR A BAE 0. 05 K 2% R %,

Note: * show significant difference at 0. 05 level in different treatments of the same variety.
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Table 2 Effect of different spraying intervals on seed germination result of maize seeds and wheat seeds

. - K EH T KR/ % KR/ % WHR/ % il 5y 1% 1468 £k
e Germination Germinative Germination Bacteria Simply vigour
Crop Variety
method force rate carrying rate index (SVD
_— (a1 B% 3 h Wik 87.3+4.6 a 85.3+3.1a 6.042.0c 0.799 340.042 4 a
Vi 4k 87 BRI H ) 83.3+5.0a 80.0+4.0 a 70.0+5.3 b 0.787 240.071 3 a
aize
Bk ZF CRIEE 82.0+0.0 a 81.3+3.1a 85.3+7.0 a 0.654 40.056 6 b
- [l B 4 h WE 92.042.0 a 96.042.0 a 3.3+1.2 b 0.137 64+0.0111 a
7N
Wi 14k 21 LY R ZFGHED 84.0+2.6 b 91.0+3.8 a 2.5+3.8b 0.128 9£0.013 2 a
eat
LUK CRER) 85.0+2.8 b 93.5+1.9 a 40.5+6.6 a 0.126 4£0.012 0 a

TE ARG 58 R [/ — Bl [ AR BE7E 0. 05 /K L2257 B3 .

Note: The different small letters show significant difference at 0. 05 level in different treatments of the same variety.
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Table 3 Spraying germination test result of maize seeds and wheat seeds after artificial aging treatment

o KT KRR/ % LHGE Y8 18 5 1% J1 48 2K
=27 i o . . . .
) Germination Germination Bacteria Simply vigour
Crop Variety
method rate carrying rate index (SVD)
. B YR FF W IO 78.7+2.3 62.0+7.2 0.785 040.085 3
HEA 958
E5P S % bk % 2 76.7+5.0 8.042.0" 0.711 1£0.104 7
Maize A B4k 2F O D 64.0+7.2 80.0%£6.0 0.460 4£0.052 8
ek & 2 68.0+2.8 7.0+1.4" 0.460 540,019 4
HYCR W D 79.5+3.4 51.0+14.7 0.106 9£0.015 0
B 22
NGz Ik & 2 80.6+2.5 26.6+4.3" 0.104 740.002 1
Wheat HBYK ZF O D 76.045.7 44.0+12.6 0.089 7=0.005 2
e 21
ek % 2 71.6+9.2 37.540.5 0.084 240.014 2

T FOR A — dh f R [R Ab BEAE 0. 05 7KF 122 57 3%

°

Note: * shows significant difference at 0. 05 level in different treatments of the same variety.
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Table 4 Comparison of spraying germination test result of maize seeds and wheat seeds at different testing time

o - REITA g KRR/ R/ Y ] by 1 1 78 84
o Germination Testing Germination Bacteria Simply vigour
Crop Variety
method time rate carrying rate index (SVD
‘ _ 2018-06 96.0+3.5 a 37.3+3.1a 1.238 040.106 4 a
AR R HRD
. 2018-09 92.0E£7.2 a 9.0%+6.4 c 0.962 9+0.101 4 a
FREA 958
N 2018-06 96.7£3.1a 13.3+1.1b 1.051 140.019 2 a
W 4k Kz 2
EkK 2018-09 93.3+2.3 a 2.7+2.3 ¢ 0.942 9+0.022 2 a
Maize . . 2018-06 80.0=+4.0 ab 70.0%5.3 a 0.787 24£0.071 3 a
B YRR 2 O HRD
2018-09 76.7+1.2 b 29.3+1.2b 0.562 1+£0.0035b
KK 87
N 2018-06 85.3+3.1a 6.0£2.0c 0.799 3+0.042 4 a
W 94k Kz 28
2018-09 76.7+3.1b 0.7F1.2 ¢ 0.650 1£0.098 3 ab
. _ 2018-10 76.0+3.3 ¢ 40.7+6.1 a 0.119 1£0.015 1 a
B URR 2 W HRD
R 2018-11 82.5%6.4 be 41.0+4.2 a 0.1315£0.013 1 a
Tr 22
A 2018-10 95.34+4.2 a 3.3%1.1b 0.147 3£0.010 8 a
W% I A 2F
INFE 2018-11 89.0%5.2 ab 6.9+2.6 b 0.140 9£0.003 9 a
Wheat . . 2018-10 91.0*3.8 a 2.5+3.8b 0.128 9£0.013 2 a
B AR O BRD
2018-11 89.5+F4.1a 29.0£6.0 a 0.124 6£0.011 5 a
e 21
N 2018-10 96.0+2.0 a 3.3+1.2a 0.137 6£0.011 1 a
W 94k K2 28
2018-11 95.0E1.4 a 8.0%£2.8a 0.144 94£0.003 1 a

AR R/NG TR IR R — iR A R A BE7E 0. 05 KF B2 3.

Note: The different small letters show significant difference at 0. 05 level in different treatments of the same variety.
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Table 5 Comparison of spraying germination result operated by different personnel

K2 TT A RIER/ % WHE/ % 87 2 1 71 46 4K
1EY) i T L BAEN B L , .. .
. Germination Germination Bacteria Simply vigour
Crop Variety Operators ) )
method rate carrying rate index (SVD)
. . A 92.0£7.2 a 9.0£6.4 b 1.014 5£0.101 4 a
B AU W BRD
- B 91.34+4.6 a 41.3%£3. 1 a 0.930 8+£0.067 3 a
R H 958
N A 93.34+2.3 a 2.7%+2.3 be 0.942 9£0.022 2 a
W it K 2
EoK B 94, 7+1.2 a 1.3+2.3 ¢ 0.923 8+0.040 6 a
Maize . _ A 76.7+1.2 a 29.3+1.2b 0.562 1+£0.0035b
B YRR 2 O HRD
B 84.0£2.0 a 43.3+t4.2 a 0.747 6£0.038 2 a
gk 87
e A 76.74+3.1 a 0.7£1.2 ¢ 0.650 1£0.098 3 ab
W 94k iz 25
B 86.048.0 a 4.7£4.2 ¢ 0.556 7£0.150 0 b
» _ A 82.5+6.4 a 41.0+4.2 a 0.1315+0.013 1 a
UK W HRD
R B 78.5+8.1 a 33.5+5.0 a 0.128 7£0.013 5 a
& 22
T A 89.045.2 a 6.9+2.6 b 0.140 9£0.003 9 a
W% 4 e ZF
INFE B 90.7£2.3 a 10.7+£4.6 b 0.158 4+0.008 3 a
Wheat ) . A 89.5+4.1a 29.0%6.0 a 0.124 6£0.0115b
B YRR ZE A IR
B 94.0+2.8 a 9.0+1.2 b 0.146 1£0.006 7 a
ik 21
N A 95.0*1.4 a 8.0+2.8b 0.144 9£0.003 1 a
W 94k Kz 28
B 92.0£2.0 a 9.3+2.3 b 0.148 4£0.010 9 a

EAR/NG F RN R — A AR AL BAE 0. 05 KF B2 R RE. ARKE FRARAFERMEAG,

Note: The different small letters show significant difference at 0. 05 level in different treatments of the same variety, The different capital

letters show different operators.
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