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Abstract: In order to obtain a simple, efficient, and low pollution method for seed disinfection of industrial hemp, in this
study, the fiber, medicine, and seed types of industrial hemp varieties including Jinma 1, Jinma 4, and Fenma 3 were used as
the experimental materials, two sodium hypochlorite concentrations(5% and 10%) and five time treatments(5, 10, 15, 20, and
25 min) were set, taking germination rate, germination potential, and pollution rate as the indexes, the effect of sodium
hypochlorite on the germination of industrial hemp seeds was studied and the optimal treatment concentration and time of sodium
hypochlorite were determined, further laying the foundation for the cultivation of sterile industrial hemp seedlings. The results
showed that the germination rate and germination potential of Jinma 1 and Fenma 3 seeds treated with 5% of sodium hypochlorite
showed a trend of first increasing and then decreasing with the extension of time. The germination rate and germination potential
of Jinma 4 initially increased slowly with the prolongation of sodium hypochlorite treatment time and the increase of treatment
concentration, and the difference between the conditions was not significant. When the sodium hypochlorite concentration and
treatment time reached a certain level, its germination rate and germination potential increased rapidly. The pollution rate of three
industrial hemp varieties treated with sodium hypochlorite showed a gradually decreasing trend with the increase of hypochlorite
concentration and prolongation of treatment time. Therefore, the optimal treatment for Jinma 1 was 5% of sodium hypochlorite
for 15-20 min, the optimal treatment for Jinma 4 was 10% of sodium hypochlorite for 25 min, and the optimal treatment for
Fenma 3 was 5% of sodium hypochlorite for 15 min.

Key words: industrial hemp; sodium hypochlorite; germination rate; germination potential; pollution rate

Tk K BE (Cannabis sativa 1) X R KRR R 2 dE AURURF 8 T RN R T 2 . Tk
AR KRR KRR B 14F A B S F AR A ™, R i JRET 4 AT WRRE A0, W RN O R R A SRR
FH a5 R £ R R Ok RN 25 A A 3 AP S A B Y WAL AN S R Y SRR, R T A

I 75 B # . 2023-07-24
E €T E LM M BAR M R @R LT (CARS-16501)
VEF B A (BEL0AE (1992-) , %, NP J7 LA, B FRAFSE b1, T2 BT Tl KR AR 3% & MRS T 4% .
EASMESE RLOME(1968-) , Lo, I PH SCK A B9 5, 3282 I S JRROBI i B i 75 SR 5 BRI 98 T4
. 15 .



PG 4l Bl 2 2024 4R 55 52 445 3 1

7 I R RR T TR R S AN AR AR T R (I I R TR
fiR R A ) L N AR B W AT 1 RR A R 2R R A
DA S N M 8 Fhbh T L R, FLA e v i & AN M
25 T TAlb KRR B 25 i 6 3 30 T A A 7= A AR R
VB R0 0 JEORE , 5 IR AL P P i KR — % (CBD)
FEPURUW A7 RS P AL DR 5 O i B A AR
RS 25T, T Tl KRR A 76 40 2F 10 4 66 F1 55
Foft 7 HH BT R () R — 350 HL R /N AS 389 57 4 Ja) JE, TR I8
J BRI AR Tl b gy AR 7 0 o T 8 e 4
URT IR AR B H R B Tl KRS A B
fiff 2R KRR T A o X S T SR A I A, 0 A b
Tl R RR e 7= e RO AR T ) 2 £

AR AR SRy — PP IS B = R0 T 7 00, BE AR
TIH T A B PR, SR AR B 35 M A5 0 A ) 20 41
M IEH A o Zad BT AR A W B2 S0 Bk, 2 B RTIK
A A A K X FEKFE . DR EY E
KM A RGPS A 2 L R AR
[F] 40 o I 2H 2000 22 S, 2 6 5 T A T R R R Ak 3 s
W] . % S0 ZE SR R A 4011 rpoRl R B 2R Z4 58
KR 7 A 9 B A ER & B, 10 940 A U IR AR T
T 5 ORI i 18] oA 1~5 min, EHIH
SRS K B, UG R AR K R AR B R AR SA R T
TH RO S 4, i HF VR B 5.5 %6 1 Uk U TR B %
WO K R Fh 7 AT I FE AL B 15 s B, X K RE N AR B
BESR B/ o BR VKR A 20 %6 WG R A0 4 4% F Bl
PEAT I T AL B & B, 45 T Ci846 B YL 1 R Al & 2
R 2 Ak 3 [ F 1 i ARG, O 0 T e KA
Z Ml 70% B9 ZEE AR B 1 min 5 20 % B U TR 4
AR 5 min, 7E LA T 45 T Ci846 Ff 1 [ YL B R A
0.52%, & 2F % 7 99.83% . B K5 55
75% RS AL P 30 s, 10 %6 AR SRR 1R 0 20 min J5
ik R, F AR BET . B D
A AT KR AL B R, 75% L BEAR IR 30 s
F 1% 19U R 40 Ak B 20 min RE X Fh T 3E 4T )
HEE, I H R ZFR .

HRT X Tl R BR AR 347 9 75 Ab 3 AE A 2> S
Bk B A RIE . ERERE R LB, 5% IR
2 4l Ak 15 min B, e JBR — 5 Fl - 1 K TR 28R B
I, HOH R 8 91.97% . R AESER ue 31,
e R L LU PE AR HURR 245 U R 345 i R T R AT K
PR R B, = E A PR (B R A0 B 20 min, 75% &
Jist 4t 2 min, 396 RS R A AL 20 min) 1 K B AL
R A TR & B, AN (] () 95 e R g 2E R
AW 25 akR AR O R B, e R — 5 (4 B
.16.

T F 109 B9 U S R 40 Ab 3118 min Ph b 2% T 850 &
I, HRZFFK91 %, k& d, W — b 35 AN
[F) IR i 14 90 2 A5 2 S I 2 A T
B A0 P 5 5 T HEREBE DR A [R] A KRR i Al
ST T TR R I S5 3 A R R TR T T

A% B 9 35 B 3 A AN (] 2 Y A Tl KRR i il Y
FERE R B 5% 6 52, FE BT 58 AL LT TR
UG TR A e B T i BB (R 445 3 3 R 25 e 5 e
FEJE F R, A5 HE 3 A fhRP Tk R R A 7 3 75 Ak P 1Y
A

L ARARTT

1.1 K5e

B B R 155 (LB B RR 45 (25 1
RL) Uy RR 35 COFF I ) 45 Tlk KRR A f Ll 7 e
v K 2= 2 SRR B o P At o R G TR B RN £ B FR
Kb = e A=,
1.2 REHE

TE R /NAH T AL 83— B0 Tk KRR Fh
T HEAT PR P vp Uk B A T BE T T A XU T
A A3 300 K7 T 3 B R H R G PR AF o B A Y
Bh - F2 AP 20 B T 3 BEAR Y, I A 1 75 %
CTEIHBE 2~3 min J5 Uk T o R K&
b b R BRA T AT IH T (R 1),

F1 AEXRSEE IR B K Ak I8 B i
Tab.1 Different concentrations and treatment
time of sodium hypochlorite

fhAP Variety BFE]/min - Time 5% NaClO 10% NaClO
K15 0 CK1 CK1
Jinma 1 5 Al Bl
10 A2 B2
15 A3 B3
20 A4 B4
25 A5 B5
W45 0 CK2 CK2
Jinma 4 5 C1 D1
10 C2 D2
15 C3 D3
20 C4 D4
25 C5 D5
VIR 35 0 CK3 CK3
Fenma 3 5 E1l F1
10 E2 F2
15 E3 F3
20 E4 F4
25 ES F5
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Tab.2 Effects of different sodium hypochlorite concentration and time on seed germination of Jinma 1 %

Jib 2 KR S 2B

Treatment Germination rate Germination potential

15 Y
Pollution rate

fib 3 S 2 AR K2 IR =S

Treatment Germination rate Germination potential ~ Pollution rate

CK1 86.67+1.53abc 83.00£1.00be 12.33+1.53a
Al 85.33+£0.58¢ 82.67+0.58bc 11.6741.53ab
A2 85.67+1.15bc 82.00£1.73bc 10.334-0.58bc
A3 89.33%1.53a 86.00=3.00ab 5.6741.15d
A4 89.00+2.65ab 88.00%2.00a 5.334:0.58de
AS 86.33+2.31abc 75.331+2.52¢ 3.6741.15de

Bl 83.33£2.52cd 77.3344.04de 10.00=2=1.00bc
B2 81.67+£2.08d 79.6741.53cd 9.3341.53¢c
B3 78.33+£2.08e 70.004=2.001 4.670.58de
B4 73.67E2.52f 69.6741.53f 3.33%k1.15e
B5 72.33+0.58f 60.3342.52g 3.3340.58e

R P RIS NG 58 0.05 K B F 2 5. T RIF.

Note: The lowercase letters in the table were significant differences at the 0.05 level. The same as below.
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Tab.3 Effects of different sodium hypochlorite concentration and time on seed germination of Jinma 4 %
b3 % R % A Ve 3 %% % 3 VR
Treatment Germination rate Germination potential ~ Pollution rate || Treatment Germination rate Germination potential ~ Pollution rate

CK2 70.67£3.79¢ 65.67£2.52de 11.0042.65a D1 73.33£1.15ab 64.67+3.06e 8.67+£0.47bc
C1 71.67+1.53ab 65.67=+3.06de 10.33+0.47ab D2 74.00+3.00ab 70.00= 2.00abced 7.33+£1.25¢
c2 72.33+£2.52ab 67.67+1.53cde 8.33£0.47be D3 74.33+£3.51ab 71.67+2.89abc 3.67£0.94d
C3 72.33+1.15ab 68.00£2.65bcde 8.00£0.82¢ D4 76.33+2.31b 72.33+0.58ab 3.67+£0.47d
C4 72.67+0.58ab 69.33+0.58abced 6.67+£0.47¢ D5 81.00£2.00a 72.33+£2.52a 2.33+£0.47d

C5 73.67+4.04ab 71.33+3.21abe 4.33+1.25d
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Tab.4 Effects of different sodium hypochlorite concentration and time on seed germination of Fenma 3 %

b 3 % 3 % %% ¥ e 3 % %3 % ¥ e
Treatment Germination rate Germination potential Pollution rate || Treatment Germination rate Germination potential ~ Pollution rate

CK3 90.67+£2.08a 89.00£1.00a 8.00£2.165a Fl 92.67+£0.58a 90.33+£2.52a 6.67+1.15ab

El 91.00+£1.00a 89.00£1.73a 8.00£1.00a F2 85.67+2.52b 81.00£1.73b 4.67+1.53bc

E2 93.67+1.15a 91.00+£2.00a 5.33£0.58b F3 85.33£2.08b 78.00£1.73bc 2.33+£1.15d

E3 93.00£1.00a 91.33+0.58a 2.67£0.58¢cd F4 81.33£1.53¢ 74.00£2.00c 2.33+£1.15d

E4 85.00£3.61b 81.67+£3.51b 1.6740.58d F5 74.67+£2.31d 67.33+2.52d 1.3340.58d

E5 84.33£1.53bc 76.33+£3.79¢ 1.3340.58d
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