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Abstract: Common buckwheat, a traditional edible and medical plant, which grain is an important storage organ. How-
ever, types of husk-cracking of commom buckwheat and it’ s germination effects is a scientific and technological problem
to be solved. In the present study, five samples of common buckwheat were used as materials. The grain model of com-
mon buckwheat was established and the types of pericarp cracking were classified; at the same time, through the paper
bed germination method, testing the seed germination rate, the radicle and hypocotyl length. The results were as follows
(1) There are five kinds of cracking types in the grain of common buckwheat, which are longitudinal complete dehis-
cence type (LCD), semi-dehiscent micropyle (SDM), semi-dehiscent mid-ridge ( SDMR), semi-dehiscent hilum
(SDH) and transverse cracking type (TC) ; (2)Five test common buckwheat pericarp cracked type germinates about 12
hours earlier than the pericarp intact type; (3)The early germination rate of common buckwheat varieties with pericarp
cracking was higher than that of the corresponding pericarp intact type, however, 48 h later, the germination rate of
seeds with intact pericarp continued to increase, and exceeded that of all pericarp cracked types; (4)On the extension
characteristics of radicle and hypocotyl, although the growth rate of radicle and hypocotyl of pericarp cracking type were
faster than that of intact type of pericarp, the ratio of radicle to hypocotyl of intact pericarp type was higher than that of
pericarp cracking type; (5) Different type of pericarp cracking had different effects on seed germination, from big to
small, which is SDM, SDH, LCD, SDMR and TC, respectively. Different type of pericarp cracking had different mildew
rate, from big to small, which is SDH, LCD, SDMR, SDM and TC. There are five common cracking types in common
buckwheat grain pericarp; although pericarp cracking can improve the early germination rate of common buckwheat seeds
and promote the early extension rate of radicle and hypocotyl, it can reduce the germination rate and the ratio of radicle
to hypocotyl growth of common buckwheat as a whole, it may not be conducive to the formation of strong seedlings and
whole seedlings in the field.

Key words: common buckwheat, grain, husk cracking, germination traits
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M. Micropyle; R. Raphe; P. Pericarp; H. Hilum.

K1 SHFRRPRT 2R A

Fig. 1 Husk cracking pattern of common buckwheat
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a. A 5E R FFRAL; b, FALEGEE AR o A IR, d R SRERE TR e B,
a. Longitudinal complete dehiscence type (LCD) ; b. Semi-dehiscent type of micropyle (SDM) ; ¢. Semi-dehiscent type of mid-ridge (SDMR) ;
d. Semi-dehiscence type of hilum (SDH) ; e. Transverse cracking type (TC).

Kl 2 SHERFPRIT A

Fig. 2 Classification of husk cracking in common buckwheat grain

a. AL, b, PP R ;o RO T M d. AR LI TR e ShIR SETF IR f SRR,
a. Transverse cracking type (TC) ; b. Semi-dehiscent type of mid-ridge (SDMR) ; ¢. Semi-dehiscence type of hilum (SDH) ; d. Semi-dehiscent
type of micropyle (SDM) ; e. Longitudinal complete dehiscence type (LCD) ; f. Intact pericarp (IP).

K3 AN[RITT R RYIRAR K Il i 22 5 1]

Fig. 3 Comparison of germination of radicle and hypocotyl in different cracking types
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SRR AR LA P R K SR BRfE A 1
A, SERE R AR LR 2RI KR S LRI AR S5
T RS K AR (B ARL/AHL) | 5 f 52 8 KT
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K1 REAREEWS MEFHFERAHBELENZING

Table 1 Effects of husk cracking on early germination rate of five common buckwheat grains
i RILRIETFAE  RBRRARAE  RERIPRE HEhERka

Semi-dehiscent type
of micropyle

. Transverse cracking
ﬁ%ﬁ'—vﬁ *‘4’ type

varieties

Semi-dehiscence
type of hilum

Semi-dehiscent type of :
’ Intact pericarp

mid-ridge

Longitudinal complete
dehiscence type

12h 24h 48h 60h 12h 24h 48h 60h 12h 24h 48h 60h 12h 24h 48h 60h 12h 24h 48h 60h 12h 24 h 48h 60 h

s 4 5 10.0 46.7 50.0 50.0 3.3 73.3 90.0 90.0 3.3 70.0 86.7 86.7 13.3 80.0 90.0 90.0 16.7 80.0 83.3 833 1.7 43.3 86.7 86.7
Yugiao No.4

5% 0208 26.7 70.0 83.3 83.3 43.3 83.3 93.3 93.3 46.7 73.3 73.3 733 36.7 86.7 90.0 90.0 46.7 76.7 76.7 76.7 1.7 65.0 88.3 88.3
Meng0208

5% 0530 13.3 70.0 73.3 73.3 36.0 66.7 73.3 73.3 21.0 70.0 70.0 70.0 13.3 66.7 70.0 70.0 16.7 46.7 56.7 56.7 0.0 36.7 85.0 86.7
Meng0530

ERHIFE 2 5 6.7 80.0 83.3 83.3 30.0 66.7 73.3 73.3 30.0 63.3 70.0 70.0 3.3 73.3 76.7 76.7 26.7 73.3 83.3 83.3 16.7 66.7 86.7 88.3
Dingtian No.2

fFk 15 16.7 63.3 65.0 65.0 16.7 76.7 78.3 78.3 61.7 90.0 90.0 93.3 15.0 63.3 66.7 66.7 18.3 63.3 65.0 65.0 5.0 71.7 98.3 98.3
Xinnong No.1

2.2.2 3Lk IR F LA R A T TR F
BIEA TREM A KGR WFER1 EK2 LK 3
Ji7R ,24 h N, 5 FiAS ) B3 SR He L o 38 o o 24
RUKFRLH e 330 R T 2R e e B AFF KL, 48 F1 60 h,
5% 4 5 F15E 0208 FhfLIF S BORERE & R KT
TRz S8R FUFF R, 36 T 5 X 36 B B & Ak A
Fls H A I 1 K F L 60 h N, B 5% 0208 Fil 52
0530 &b, 5 Kz 56 e AU R T L &8 22 248 5 11
BT R B PR F R 2 S Ah, R A R
Eb AhfLoi &6 2 FF 24 AU K ol 18 U R IRAR 5
JRh K S (B ARL/AHL) |, 552 0530 4b, 5 iz
SEHE T KT b FL S R

2.2.3 FF Bk IR E LA AR AT A R R
BJEAR T REH A K FHa R F2 LE3
JI7R,24 h N, 5 FiAS [ i 5 SR R ol o 38~ I 24
RUNFRLER K 3 38R T 2 B 58 B AUFT KL, 48 F1 60 h
R e BEARURF R KRR L B T A

B St S0 2 TF R b A AR B K B, 60 h Y, BR
5% 0208 b, S iz 57 5 R 2K T i B o 35 2 JF 2
S A T IRl K R BRSE 0530 4, 58 i Al i
A L 57 S 38 2 T 2 700 3 4 B B R AR IR AR 5
TR K L fE (B ARL/AHL) | B Jz 58 8 /K T
o J i 0 > S 24

2.2.4 Hod AT A MR AT T A R R
FEAR (T REAh A Koy Fra K1 K2 KK 3T
78,24 h N, 5 FAS [ IR SR M 9N ) 58 4 T 24 R AF
W A I KT R SE SRR R, 48 h RN 60 h Bk
HIFF 4 %5 F15E 0208 4b, Y\l 56 & - 2Lk hL i & %
PR T e 58 4 Bk RL, 33X % T 5 XA 48 B &
R AF; R IR AR B 3 B 60 h P, BR 52 0208
Hb R SERE I R T YN 1) 58 A F 5 LA Rl
KB ST 4 S SRS 2 B AN, R
RELN ] 58 4 TF 24 RUIG K WS LA IR 5
At 34 LU AB (B ARL/AHL) , Bz 528K T4
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Table 2 Effects of husk cracking and peel integrity on hypocotyl and radicle length of
five sweet buckwheat seeds at early germination stage
A £ L 3 B 2 S 2R il i s e 24 I 24 7
e PEAR Transverse cracking type Semi-dehiscent type of micropyle Semi-dehiscence type of hilum
Varieties Traits
AL ARL AL ARL AL ARL
48h 64h AL —— —— 48h 64h AL —— 48h 64h AL —r ——
L48h AHL L48h AHL L48h  AHL
WizE 4 5 AR 1.86 4.00 2.14 1.15 437 1.64 3.68 2.04 1.24 4.60 1.79 3.67 1.88 1.05 5.01
Yugiao No.4 Radicle
TR 0.53 1.02 0.49 0.92 0.50 0.94 0.44 0.88 0.50 0.88 0.38 0.75
Hypocotyl
5% 0208 JRAR 3.10 6.82 3.72 1.20 9.28 334 6.71 337 1.01 7.28 3.20 6.94 3.74 1.17 9.32
Meng0208 Radicle
THEH 0.62  1.02 0.40 0.65 0.65 1.12 0.46 0.71 0.48 0.89 0.40 0.83
Hypocotyl
¢ 0530 AR 1.83 4.62 279 1.52 5.07 2.18 527 3.09 1.42 7.92 2.06 4.82 276 134 3.63
Meng0530 Radicle
T R 0.50 1.05 0.55 1.10 0.65 1.04 0.39 0.60 0.65 1.41 0.76 1.17
Hypocotyl
FERFE2 S JEAR 252 503 251 1.00 3.75 1.78 355 1.77 1.00 6.56 2.14 492 278 130 8.17
Dingtian No.2 Radicle
TR 0.68 1.35 0.67 0.99 0.53 0.80 0.27 0.51 0.46 0.80 0.34 0.74
Hypocotyl
fEfk 15 JRAR 2.75 5.28 253 092 9.11 3.07 534 227 0.74 3.70 2.43 4.47 2.04 0.84 447
Xinnong No.1 Radicle
TR 0.65 0.92 0.28 0.43 0.80 1.41 0.61 0.77 0.59 1.04 0.46 0.78
Hypocotyl
Yh1a) 58 AT R T rp e o R B 5
] etk Longitudinal complete dehiscence type  Semi-dehiscent type of mid-ridge Intact pericarp
Varieties Traits
AL ARL AL ARL AL  ARL
48h 64h AL R 48h 64h AL R 48h 64 h al
LA8h AHL 1A8h AHL LA8h  AHL
HizE 4 5 AR 1.32 336 2.04 155 524 173 358 1.85 1.07 3.49 1.58 4.04 246 156 5.59
Yuqgiao No.4 Radicle
TR 0.43 0.82 0.39 0.91 0.42 095 0.53 1.27 0.47 091 0.44 0.94
Hypocotyl
% 0208 AR 334 695 3.61 1.08 4.17 330 6.48 3.18 0.96 7.50 3.2 6.43 3.23 1.01 10.42
Meng0208 Radicle
THiEH 076 1.63  0.87 1.14 0.58 1.01 042 0.73 0.62 0.93 0.31 0.50
Hypocotyl
% 0530 AR 1.78 4.43 2.65 149 373 178 442 2.64 1.48 17.60 191 5.05 3.14 1.64 6.54
Meng0530 Radicle
TR 0.53 1.24 0.71 1.34 0.55 0.70 0.15 0.27 0.56 1.04 0.48 0.86
Hypocotyl
TR 2 5 AR 2.28 4.19 191 0.84 831 220 497 277 125 485 216 597 381 176 9.29
Dingtian No.2 Radicle
THEHT 052 075 0.23  0.44 0.57 1.14 0.57 1.00 0.52 0.93 0.41 0.79
Hypocotyl
515 AR 271 4.69 198 0.73 557 2.58 532 274 1.06 4.71 269 7.03 434 1.61 9.64
Xinnong No.1 Radicle
TR 0.71 1.06 0.36 0.50 0.61 1.19 0.58 0.95 0.6 1.05 045 0.75
Hypocotyl

1E: RLONIEARFI I HL 0T R 39 K BE

Note: RL and HL represent average seedling radicle length and average seedling hypocotyl length, respectively.
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