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Germination characteristics of tiger nut (Cyperus esculentus L.)
YE Yan', ZHANG Jun'?, ZHANG Jian', YANG Song—nan', YAQ Dan®, QTAN Hai-lin', GAO Yun—fei',
CHEN Liang-yu', LI Xue—ying'
(1. College of Agronomy, Jilin Agricultural University, Changchun 130118, China; 2. National Crop Variety
Approval and Characteristic Identification Station, Jilin Agricultural University, Changchun 130118, China;
3. College of Life Science, Jilin Agricultural University, Changchun 130118, China)

Abstract: To better understand how to improve the germination of tiger nut tubers during planting, disinfection
method and optimal germination conditions of tiger nut tubers were optimaized by screening soaking conditions, dis-
infection methods and combinations of different concentrations of plant growth regulators using 3 tiger nut varieties
A2, 71 (Zhongyousha 1) and ND (Neimenggu Dali). Results showed that the best disinfection effect was achieved
at 75% alcohol for 3 min and chlorine for 16 h, and their germination rates all reached the highest at 35° C for 3
days, as 58.33%, 51.67% and 43.33% respectively. The highest germination rate was obtained under MS+1.0 mg/L
6-BA+0.5 mg/L. NAA for both A2 (70.00%) and Z1 (63.33%). While for ND, 55.00% was the highest germination
rate under MS+0.5 mg/L. 6-BA+0.2 mg/l. NAA. Although 6-BA had significant effect on tuber germination, but in-
creased concentration might inhibit the germination.

Key words: tiger nut ( Cyperus esculentus L.) ; germination; sterilization; plant growth regulator
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FERN & 2R, A U R RN F 2R 7E s 5 me/L
GA B 12 b SRR S Fh 1 R 2E R A RO RS
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Table 1 Treatment duration of different disinfection methods

A& 75% kG AR
Combination 75% alcohol /min Chlorine /h
Al 0 0
A2 1 0
A3 3 0
A4 0 8
A5 1 8
A6 3 8
A7 0 16
A8 1 16
A9 3 16
A10 0 24
All 1 24
Al12 3 24
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A, 239 0 5.00% . 11. 67% F1 8. 34%, 554516
h B KE 3 min UG (A9 Z R AR EH, 5 H B4
25 W TESR 24 h A 3 min (A12)BFSET- R
T, R 51, 67% .50. 00% F156. 67%
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TH RE R X v v SR ZE A B & TS Y FIBETS A
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FH 2 6 AT, A2 TRy YE 15 AN 52 i Kok 34

A P 7E 35°CIR I 3d (D3T35) Nl & R f L 20
H 58.33% . 51. 67% H1 43. 33%; 1F 15°C 12 #1 1d i}
(DIT15) ¥ & Z 5 A% , 4393 7 25. 00% . 25. 00% Fi1
16. 67%.

AN TR) I3 Fofr Ak B i v S BR ZE W &R T 25 e b
FEH I A R I R TR AR E] 3 R ER A
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HFAEREN Y R SR E S A A N R LT
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BB 2 BRI A AE 0 3 25 5 RO 47.11% .37. 08%
A1 30. 00%; 32 F it ] Sk 3 d B B & R e, R
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Table 5 Variance analysis of germination rate, pollution rate and mortality of tiger nut tubers under different disinfection

treatments
75 S A I A ¥1J5 p )
Source of variation Sum of squares  Degree of freedom  Mean square
A 0.07 2 0.04 31.49 0.00
B 1.26 3 0.42 373.83 0.00
[ipog C 0.48 2 0.24 211.85 0.00
Germination rate AXB 0.00 6.00 0.00 0.48 0.82
AXC 0.00 4.00 0.00 0.79 0.54
BxC 0.12 6.00 0.02 17.16 0.00
0.03 2 0.02 23.57 0.00
5.71 3 1.9 2571.42 0.00
NS C 0.98 2 0.49 660.93 0.00
Pollution rate AxB 0.02 6.00 0.00 4.03 0.00
AxC 0.00 4.00 0.00 0.36 0.83
BxC 0.23 6.00 0.04 51.47 0.00
0.03 2.00 0.02 7.38 0.00
1.87 3.00 0.62 295.44 0.00
FET- % C 0.09 2.00 0.04 21.10 0.00
Mortality AXB 0.03 6.00 0.00 2.34 0.05
AXC 0.00 4.00 0.00 0.57 0.69
BxC 0.04 6.00 0.01 2.93 0.02

TE Azt Bl B S BRIN 18] 5 C - A T 3 18 1]

Note: A: variety; B: chlorine disinfection time; C: alcohol disinfection time
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Table 6 Effects of different soaking treatments on tuber

germination of tiger nut /%

b3 » SRS Ry A
Handle 71 ND
DIT15 25.00h 25.00g 16.67i
D3T15 31.67fgh 30.00efg 21.67ghi
D5T15 28.33gh 26.67fg 20.00hi
DIT25 41.67cdef 36.67cde 31.67cdef
D3T25 51.67abc 43.33bc 36.67abc
D5T25 48.33abed 41.67bed 33.33cde
DIT35 45.00bcde 43.33bc 35.00bed
D3T35 58.33a 51.67a 43.33a
D5T35 53.33ab 48.33ab 41.67ab
D1T45 33.33{gh 30.00efg 25.00fgh
D3T45 40.00def 35.00de 28.33defg
D5T45 36.67efg 33.33ef 26.67efgh

FE:D1.D3.D5 5 BIRERE A 1 d.3d.5 d;TI5.T25 T35 .T45 5>
SR FIRIE 15°C.25°C.35°C. 45C

Note: D1, D3 and D5 denote soaking 1 d, 3 d and 5 d respectively; T15,
T25, T35, T45 denote soaking at 15, 25, 35 and 45°C respectively

1 FHAS [] 6 B2 9 6-BA I NAA 40 33l 95 & e
ELORTERFRY AP 1 S HAEFH 1.0
mg/L. 6-BA 0. 5 mg/L. NAA (B6) (i85 37 3 |l & %
&, 435 A 70. 00% 1 63. 33% , 7E & 4 2. 0 mg/L
6-BA FIAE NAA (B7) 35 35 3% 1 W & R A%, &
2R 53. 339% F150. 00% ; N 52t KORLAE & 47 0. 5 mg/
L 6-BA.0.2 mg/L. NAA (B2) i 15 3% 3 | & R i
B, M 55.00%, £ % A 2.0 mg/L. 6-BA, 0.5 mg/L
NAA(BO) G FE I B & F AN, N 41. 67%.

R7 AEEHERKBHFHTERZFZAOZ MW
Table 7 Effects of different plant growth regulators on tu-

ber germination of tiger nut /%

b3 “ Pl 1S ZE PN
Handle 71 ND

CK 58.33bed 55.00ab 50abed
Bl 58.33bed 55.00ab 53.33ab
B2 60.00bcd 56.67ab 55.00a
B3 61.67abed 58.33ab 51.67abe
B4 63.33abc 60.00ab 50.00abed
BS 65.00ab 61.67ab 51.67abc
B6 70.00a 63.33a 48.33abede
B7 53.33d 50.00b 43.33de
B8 55.00cd 51.67ab 45.00cde
B9 56.67bed 53.33ab 41.67¢

1:: CK~B9: Jy 3R 2 81 (1 A [ A A K IR 1 7
Note: CK-B9: see to Table 2, different combinations of plant grow regu-

lators

D72 g R (K 8) , W vF 5 S AP R TR
WP 6-BA XM VR & B R B B R AT 3 R ) AN R ik
JE NAA JC 5 & 52 o Wl 95 52 Al il 6-BA Wk B DL K
NAA W& B 2 [0 E AR AN 3 . 2 g ik
HH A ] it o A 4 A R 70 Ak BT 8 Akt ) £
RAIFE R 225, W R BRI R A2(60.37%)
TMIBEL 145 (56. 67% ) FN 5 KR (48. 89%) 5 7F 6-
BAKMEET 1 & 356 i 245 7] v 3 34 Jon 22 S 3 5 0 i)
o H P 1 mgL 6-BA (59.26%) £ # 0. 5mg/L
(56. 67% ) F& 1= T 0 A RAIRCRIEA B3 (H ANk
&5 2 mg/L(50. 00% ) #H L3547 I 25 2 57 s NAA b3
TR RA L 6-BA MR, SR 10 A [ e BE B 1
] JF AR 3 22 7, i & KK 0.2 mg/L
(56. 11%) .0. 5 mg/L(55. 74% ) F10 mg/L.(54. 07% ) .

3 ik

H T R 2R 28 5 A TR NS 23 i AR
AR, PR G A AR 7 il 28 2055 57 W T LR AR 43
WAL, RIS % ORI B 7 254702 b A R T AHIRG
TR , 17T ¥ A A 205 S 22 3 P 8 AR IR P s )
P . AT S A WA R (D R A A
J& B AT WA KA, £ 2 A R, AR
SEU NAEBIFGE SCE AERh 1 & b & S AR 1Y)
R AR B A i Y ST ) P B I B4 e A R A
] A7 24 b, 25 B4 s P st fa) D) 25 fef % 2SR BEAIR .,
KA & SRR 1 28 55 IR R R OC F
R, I2 2~3 d I SRR & 2 R e R AP 4 d
B R 23 ST AT, 3 15 IR Ao 1 B i) I AS S i<
Ao B R I Y S5 | Bl R G b, R R L
FKH T 30°C~40°CIZ P 1~2 d WY 7 ik, Al 2, 758
T SRR P 5L S R AR 6 5 SR L & R 25°C
2R 2 d R RCR R, 35°CIRFh 3 d R Fe 2,
IR SR T AHIE (35°CIRFP 3 ddefE) .

B2 Rl A AN A AR R IR Y A BB A5 MR R
IRFhFECHRZE MW A& . B4R, C AR # R+
B R AR50 AR AR K R 2 )iz N T
T FIAE P b P A 0E  Fh B & 2ERTT BL46
T T A WSR2 A ()AL A A A Y R RIS ] ik
BB BE 2 A 2 Xl vB G B 2R 1 k= R R R B 25 5%
AR IR 25 R (R 6-BA (0. 5~1. 0 mg/L) AJ L4
PR B 2L W %, H7E 2. 0 mg/L I 24 0 %, i
WA 2 BT B CK

PSR F2 5 T B4R 23 I v SR
H BT Z A 800 73, T AME AR 0 T 5 2 4l 25 5%
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Table 8 Variance analysis of different plant growth regulators on germination rate of tiger nut

75 S R YA S5 1 B ¥y . P
Source of variation Sum of squares  Degree of freedom  Mean square
i
0.1236 2.0000 0.0618 42.9322 0.0000
Varieties
6-BA M
0.0821 2.0000 0.0411 28.5224 0.0000
6-BA concentration
NAA ¥k )&
0.0042 2.0000 0.0021 1.4720 0.2473
NAA concentration
IAIX6-BA He ¥
0.0161 4.0000 0.0040 2.7999 0.0458
Varieties X6—BA concentration
RN A A Y JEE
0.0085 4.0000 0.0021 1.4720 0.2382
Varieties XNAA concentration
6-BA W XNAA He
0.0003 4.0000 0.0001 0.0573 0.9935
6-BA concentration X NAA concentration
A fx6-BA e EEXNAA ¥ JEE
0.0007 8.0000 0.0001 0.0570 0.9999
Varieties X 6-BA concentration X NAA concentration
R
0.0389 27.0000 0.0014
Error
0.2745 53.0000
Total

B — 08 . RIS S AME R T 75 G4 A
FEoR R GEBRERFTIAE , b FH R I 3 R UR AT
(ATEE 0 R E IR TP R R i IR
fif, B AT 1y ATk R H A R
B B — A A 3E I B O Ut R A8 U A
B, TEA R R] T FE PN 0 A ()RR K B AR
AT, P LA kb A s e R, Y R A A
FRIRE , 15 G SRR AIR , (H i & B A A T 2 70 Ry vk
P R ACR A (AR E S S SR T A E
WY R BCE AL TR, ARG 25 R KW, 78 75% Wi 3
min, 543 16 h(A9) B 5 B AR e dF H g PR ke =25
[ &

i 25 3 0 5 AR T AR ) 2R e K T I
TV G AR R AL LB — HLAR SR PR S5 ], A
B, A AL 255 35 047 J0 1 SR AT, ok i AR
UL B ol B3R XA 2 Ja S 95 5l i v
2.

4 L

AR L A2 HR TS 15 FIN 52 ROk 3
PR 58 X5 42 IR Bl 4508 0 B8 7 2R L AN T
iR /A BRI e 1| RS O DA R = N - (057
M), 3 40 45 SRR 0 - A2 LN Sy KRR Rl 153
AN Y5 G5 AP TR 75% W9 K 3 min 53 16 h(A9)
B B OR B, SR R & R B0 g R (1

SR TR ;3 A M A AR 35°CIR U 3 d
(D3T35) B i & 8 de ey, Yok B o vy ot IR A 2 5
VR G HZE R & 5 A2 FIR IR 145 34 MS+1. 0
mg/L 6-BA+0. 5 mg/L. NAA | (B6) Ay H5 5 5L il &
AR, 439 70. 00% F163. 33% , 1E MS+2. 0 mg/L
6-BA (B7) By 15 F¢ 4k b & 845K, 4390 Ry 53. 33%
H150. 00% 5 N 5% iy Kb 7E MS+0. 5 mg/L. 6-BA+0. 2
mg/L NAA(B2) 35556 10 & % dem , 0 55. 00%,
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