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Dormancy break approaches and property of dormant seeds of wild

Cryptotaenia japonica

YU Mei, ZHOU Shoubiao*, WU Xiaoyan, WANG Jie, CHANG Lingling, WANG Jiming
(Key Lab of Biological Resources Conservation and Utilization, College of life Sciences, Anhui Normal University, Wuhu 241000, Anhui, China)

Abstract: Crypiotaenia japonica Hassk. (Umbelliferae), a perennial herbaceous plant, is native to China and Japan. It
usually favors humid eco-environment. This plant species is both an edible and pharmaceutical plant. C. japonica is a
popular vegetable in Japan and usually served as salad or prepared in soup. But in China it is usually cooked and then
served. This plant can be cultivated year round in green houses. And due to easy handling, C. japonica is also grown
hydroponically. Its nutritious and pharmaceutical nature are of great concerns among agriculturalists and farmers. The
aromatic ingredient in the whole plant also has commercial and industrial potential. To the best of my knowledge, only a few
studies have been addressed to C. japonica as yet. And these studies have been concentrating on the nutrient and mineral
elements, its potential as dietary food, the volatile constituent, the pharmaceutical purposes and toxicology, and its
morphological anatomy. No studies however according to my knowledge have ever tried to investigate its ontogenesis like
seed germination and seed dormancy. Our studies will lend support to the artificial cultivation of C. japonica. C. japonica
seeds are characterized by a long dormancy period and will not germinate without any treatment, thereby impeding its
agricultural cultivation. The objectives of the present research were to investigate the reasons for seed dormancy and optimal

approaches to dormancy break of C. japonica seed and to supply theoretical fundamentals for its artificial cultivation. The
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results showed that, based on TTC ( triphenyltetrazolium chloride) staining method, only (55.33+3.71)% of the seeds
were viable, but the germination rate was close to zero. Although the imbibition rates of broken and intact seeds differ
markedly in the early 12 hours, the final imbibition rates were almost the same, i.e. (70.00+1)% and (68. 32+
0.32) % , respectively, suggesting that seed imbibition is not impeded by seed coat. When celery seeds were treated with
the crude extracts of C. japonica seeds for about 24 hours, the seed germination of celery was inhibited. A possible reason
is that there are endogenous inhibitants in the low-concentration crude extracts of C. japonica. The embryo of matural C.
Japonica seed was not developed completely since the percentage of the length of embryo/length of endosperm was only
(28.65+2.488) % . After post maturation under low temperature it was close to (65.93+3.86) % and the germination rate
was almost 100% . C. japonica seed therefore was featured by morphophysiological dormancy. Both soaking with tap water
and storage under low temperature can break effectively the dormancy of C. japonica seeds and both methods interact with
each other. Similarly, with increasing soaking and storage time, seed germination rate and germination potential also
increased gradually. In particular, soaking with tap water for 36 hours and storage at 5 C for 30 days can break seed
dormancy and the germination rate and germination potential can be close to 100% and (91.11+0.91)% , respectively.
The optimal temperature for the germination of dormancy-broken seeds was 15.0—27.5 “C and better germination rate and

germination potential in soil can be (96.67+3.33)% and (71.11+1.93)% , respectively.
Key Words: Cryptotaenia japonica; seed imbibition; morphophysiological dormancy; low temperature; germination rate

i )L ( Cryptotaenia japonica Hassk) , X424 FS AR , IR J LR AR AR AR, F=inldb L8 T
I VL AR VIPE AR TP AL e L LLeE BEPE CHOAR U BN R, W H AR, B A TR
BRIRAL T AR 7, 4 RO o] BEECTS 75 T 5 SRSl A, PR A AC S R 5 4 R T A2 A R
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P 2F i B RS 1 (iR R S5 300 ), 172009 48 12 H 1 HI Tl midh 12w,
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1.2 ik
1.2.1 MJLAFTFRIIG K& 2R AT 700005 Bl Je e W 7K 3R (14 52 i)

(D)Wt RZFRNE SRR ER D, PR R/ B AL R, B T N U2 IR 4R Y 15 77 1L
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(2)BhFiE e AR LI 150 kb5, 50 3 A HEE 50 KR, HIE/K (30 C) 2
6 h, JEAIL T Fh 1 IR 43, F A5 D R AR S R DI BURRRE R T A — 2 ARG R LA AR R 0.
5% I TTC ¥, WIAHRBAF o0 B, T 30 °C RIS &P 895 12 b SRR ARG (i 0 THR LA TG I fh i

(3)WAKFME P RFFREL 0.5 g B, UIBERP B RV T 280K P8 F 25 CHEiREE =M, 42 h
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o, WA RR UK ¢ B A B 5 W, K S AR 4R T
1.2.2 WG LT RO B A 55 T S o JU 1 XU AR J 3 0

BEALI 50 K Fp T, 2= T 220K R 10 h JFEUH S IR F R Je D1 9F | BT IR 2L 5 4 i —2f
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1.2.3 W5 LR R S fh & 2 52 0

HCH MRS LR 745 1.0 g, 205 AR 2808 K RN FE B (40 M 4 ) K BB I, B 25 % 10 mL, 4 C
12424 h,4000 r/min #5.0 15 min, BER , HE 3 W, A I LIHR , ZRIB/K B HEE 4 % 50 mL, A 2
W ERE 78 %A 56 °CoKe WS & 21, 1 50 mL ZZIB /K 7 # 5% 5, 1951 0. 020 g/mlL AYZE 1R /K KLE 4 A e
FHEL YRR, B4 B BEAL 0. 010 ,0. 005 g/ mL ARSI I FF 28R /AKCHL B2 40 A R B2 9,4 CIRAEA5 . B
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1.2.4  Fh-FORIRARRE 77k
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JEIREEFRAE (10 h HME/14 h JREE)20 C MR, BRMK 1R PREFIEAGRIE . K 11,30 SR & 1%
B ICEE S S, 7 RICSER ZES, 5 14 RicHB AR,
1.2.5 IR TR R ARG (1) o 1 2 114 5 il

PR 288K IR 36 h, VKA 5 CHR K 40 d, 735 & T %M 15.0,17.5.20.0,22.5.25.0.27. 5,
30. 0 CHGERRERFRAA (10 h YBHE/14 h 2R thlEgR 7% H ISR 7l &5 00, 55 3 RidsR & 2356 14 Kid
SR R R IFI R AR
1.2.6  BEBRORIR A FP T 498 b i i A& 155 0

LA S R RIS A RS LA 1 ( A SR ZKIR 36 h,5 CH¥e 40 d) | B 250 H A (@15 em) H, BE4E
JilCE 30 BiFh T, BB R 0.5—1 em BYMEL 3 RER, [RIAF LLEARVE & ZE I, BRI (D9 em )30 RifpT,3 K
52,20 CREFR, @Bk, es BB 4CIR I 58 7 KiCsH A4 50 14 KicHii A%,
1.2.7 FdEgeit ot

K H SPSS 11. 5 B T 5 s i Ge it Fn ot , B 45 SR DL P39 E s AR ME 227 IR, R H Microsoft excel X
ERL,
2 FR
2.1 MEJLAFRh PRI K 25 AR TE 7 I K Aol B X I 7K 6 1) 5 i)

K 2 AT AT b R B LR A B &R N TTC AR HE 1 (55.33+3.71) % , & B HEF A1 R AE (1)
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2.2 WG JLFFRR ORI AN 53 i i S XS 3R 1 T

Kl 2 Wow  IRERBEBRTT, 1) LRl O oAb i R (HARAR /N IR (28. 65£2. 488) % , K] 2B, C,
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Fig.1 The water absorption curve of Cryptotaenia japonica seeds A PRIRARIERT , B 5 10d, C ¥ 20d, D 183 30d,E %% 40d
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2250, WEEHLEEY) 5 28 AR AR L, F B4R ) S 1 0 A 3 R0 s T2 AR A, G
JUE R FAEAE PR R ZE I, B T RS LRl (i &, 18 O A PRIREE G, FF R 28 18 7K X Gy D 41
il By e bR B B A — e AR
2.4 Pl PRAR A A5 ik

T 7K I A A IR V4 6 ) A 2 A g L e b1 ORI | e 20 % R A 31 99% LU L anlEl 4 fifos . A TR
FEAS )T Bt 25 V8 7K IR b e ) A B, o () 7 R SR M A R, ORI 2 B A B 5 (] — IR R s ) T B 4 i s
(] Y BE N , ol A0 5 R AR S MRS T ANRNR B E 0] 2408 6k 40 d B, B & R SEAAH R], 3535 51 99% LA
b AR B VR 30 d B, IR FH 36 h 42 h BYRD I & 355158 100. 00% F1(98. 89+1.924) % |, K ZF
43908 (95.56+5.091) % F1(90.00+5.773) % , 41E 5 Bz , FFORAR LA BB AEBR ; LLZFh 36 h 14K 40 d i
HefE T KR BRI IR v SEONHE JLAFhF 1 & 2E 5 Sh A2, A&l 6 o, AH RV st o] T | il 2 32 o s ]
WIRER Tl & 28 3 sh IAE S i 4 0, AR IRR FR B (8] T il 4 BT (8] 9 2B 4, b= 1) & 2 i 3l 01 7 380 3 4
J, B R 1 d Bl R sh & 2 RIS ERRFPES R R, 76V 0K 30d 140 d B, H & 285 shill B 2% 2251, i
9 30d BT, ZER-E W R % R ZFRUR ZF 0 s 25 1 BRI L A1 R 1) 75 12 LA /K2 36 h 2
30 dicfE,

T KR AP AR V2 N R 3 7 25 40 T4l 2R, DLER 1 iR s () RAATRGL ¥4 R i () X g ) Lo = r) 1 3497
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Fig. 3 Effect of crude extract of Cryptotaenia japonica seeds by
methanol and distilled water on the germination of celery seeds
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Fig.5 Effect of soaking time and storage in refrigerator on the

germination potential of Cryptotaenia japonica seeds
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Effects of seeds soaking and storage in refrigerator on the

germination rate of Crypfotaenia japonica seeds
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Fig.6 Effect of soaking and storage in refrigerator on the time

to germination of Crypfotaenia japonica seeds

F1 FREMMEBELCHAEREINHERER

Table 1 Results of analysis of variance of seeds imbibition and storage at low temperature on seed germination of Cryptotaenia japonica seeds

ST ESRE

75 S R R SEJ5 1SS HHE v ¥Jr ms P p I 18
Source of variation Sum of squares df Mean square Critical value

SRS 67602.037 59 0.000
A 48685. 000 3 16228.333 451.716 " 0.000 Fo05(3,40)=2.84  F,,(3,40)=4.31
B 10125. 185 4 2531.296 70.459 * 0.000 Fyo5(4,40)=2.61 Fy,,(4,40)=3.83

AxB 7354.815 12 612.901 17.060 * 0. 000 Fo5(12,40)=2  F, (12,40)=2. 66

B2 1437. 037 40 35.926

eyl 350966. 667 60

# FORTERAEFARIRAL T 2Bl 2 M) 22 53 B3 (P<0.01) 5 AW 5B E] , B . Bl fi)

2.5 JREEXFBEBRARAR B Fh 11 & R0

EE%%Z AL SR RHR AT L Ah 5, Xkl B ) R LA

Vi, TEAN R IR T, B & R B TE 90% L)
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1,15.0 3] 27.5 CHA BEMHZES,30.0 CH, B &R EE TR, AR TR 4 ARRE T, WL
B & ZER 223 B3 DL 20.0 °C A& ZE 8 e i T i AR e s 2 24k e L4 AR K 22,5 C P AEK B
I,17.5.20.0 F125.0 CHRIRZ, Fr LI F E 0% BRAR IR 958 LA FhF, 728 20. 0 F125.0 °C Z [ AYTRE T ik
Bt

F2 BEMBILFMFHEZNZNE

Table 2 Effect of temperatures on the germination of Cryptotaenia japonica seeds

%/ C REZFEH % iR/ % PR/ em
Temperature Germination potential Germination rate Average root length
15.0 65.56+1.71a 100+0. 00a 3.62+0.26a
17.5 85.56+2.69bc 100+0. 00a 4.37+0.12b
20.0 91.11+0.91¢ 100+0. 00a 4.41+0.21b
22.5 85.56+1.92bc 100+0. 00a 5.36+0.30¢
25.0 74.44+3.09ab 100+0. 00a 4.70+0. 19b
27.5 67.78+3.31a 100+0. 00a 3.37+0.27a
30.0 67.78+3.09a 94.44+1.92b 1.24+0.15d

Bl LIS BIE AR 228K | R R IR R 7R 308 28 57 .3 (P<0. 01)

2.6 EBRURAR ARG LA 76 3 i & A i

3 AT 0l OB BRARIR A S LA, 76 58 A 8 2 R 5 e SR AR 1 A R REEARAA ], & 2 L
FEJEAR EARAR 22, 2 PR o0 A - 398 ol A1 w558 3] o R 2 75 L 20 S W b 2z, 1ELEE 14 KA & SRATY RE 1% 35 5]
(96.67+3.33) % , 1B 2 BRIG JLTFhFORAR A i vl U F A=,

®3 BILEMFELERHERERL

Table 3 Germination of Cryptotaenia japonica seeds in soil

FJF /20 °C Medium K ZF % Germination potential/ % i & % Germination rate/%
i 91.11+0.91 100. 00+0. 00
5 71.11£1.93 96.67+3.33
Bl LA e b 25 3R

7 BRRERMBILEMFHEL
Fig.7 Germination after dormancy break of Cryptotaenia japonica seeds
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