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Sowing date effects on vetch seed quality

HU Xiao-Wen, WANG Yan—Rong. NAN Zhi-Biao, NIE Bin (College of Pastoral Agriculture Science and Technology,
Lanzhou University 730020,China). Acta Ecologica Sinica,2004,24(3):409~413.

Abstract: Vetch (Vicia sativa)is an important forage legume in the alpine grassland region of China, and is used for
supplementary livestack feeding during winter and spring. However, studies show that seed yield is very low due to harsh
environmental conditions. Generaily, the seed for sowing is imported from other regions and is often too expensive for
farmers. Therefore. producing higher yielding and quality vetch seeds is a key objective for vetch breeders in the region. To
date, several new vetch lines with higher seed yield have been developed. The objective of this experiment was to study effects
of different sowing dates on seed quality for these lines.

Four lines of vetch seeds were sown between April and May of 2000~2001,an 7 different sowing dates and harvested on
September 8th of 2000~ 2001. Lines were tested for seed germination. thousand seed weight, electrical conductivity and seed
borne fungi. Pathogenicity tests were also carried out in a laboratory to study the effect of Alternaria alternata, Penicillium sp,
Fusarium culmorum. F. chlamydosporum and Trichethercium rosen on seed germination and seedling growth. The results
demonstrated that. for seed harvested in 2000, yuelity parameters tested were significantly different among the sowing dates.
Lines sown on the latest sowing date(May 16) had the lowest seed germination and thousand seed weight, while also having
the highest electrical conductivity and fungal isolation rate. However. the quality parameters did not show significant
differences between the former two sowing dates of 2000, The qualities of seed harvested in 2001 were not significantly
different among each sowing dates with the exception of one line. A trend however, was observed as seed quality declined due
to postponement of sowing date. In addition, all fungi inoculated with the exception of Alterngrie alternata, showed a harmful
effect on seed germination and seedling growth to varying extents. The most severe damage was caused by F. culmorum and
F. chiamydosporum which reduced seed germination by 26% and 44 %, respectively. From these results this study recommends
that the optimal sowing date for vetch is between late April and early May.
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EWERE Vicia sativa) EREHRBERERRIRZETRELERENEA K 5ME (Avena sativa) IBE, AR T T
E AFLENA ERARUERRRZREERFRNAREE" . EHERTRELER KA FEER SRS 28%,
HENHE —HATEBHEAENC Y REBRFMENERERERTANXR.AhTRERLUEFRGBK BAKXEHES,
BREHIMTRIUEKEAE. MHHR HREDRR. A . W ERENERENRETRY Bt RERLMFESH
Erg HRERASHANA DR ERFRTUREREFVERNFRABAETREG T4 MRRVIERN THENR TSR
ErRNEE EXTEEN AN ERTH T RBEMYCEY RSN, E. X TEANH FERRAROER, B
HEREHEIH FHE-RILEMETRRER.
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Fig.1 Monthly total rainfall and average daily temperature of each month during growing seasons in experimental site of 2000~2001
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Table I Effect of sowing date on germination of vetch seed

BRSO T,.3REE.ETEH 150ml ZEBAKH=
ARF EORAENEEEHE T 20CHERAT 2¢h 5. H
DST-A B FRABERERU(XBEE _AHUBIOBERE

18 R4 ) 3 4 % Line
Sowing year  Sowing date 2505 g556 2560 2566

2600 04-26 77a 84b 682  69a
18 ORI R A R 05-08 75a 71a 61b  69ab
1.5 HENGESES 05-16 56b 66b A7 6%b
HRESPSMENMEBR 0BT 3 REE. AEREH 2001 04-16 99a 96a 992 98a
B EBENTERLMEFRR F 1.2),5d 5 & A G SO Y
HRTFH. ITATHEFSBEFERTFLANARNEESAFL 05-16 93a 95a 952 &8b
BEAHHEE. PENERNBETPDAEHFEF 5 CRIERGET I o T e ——
BR A AEIRBARSERNPEREFELCHT. 0. 05 Different letters within same year and line and different sowing

1.6 MFERTRINUE dates are significantly different (p<Z0. 05)
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A4 5> B R 18 R M A B T CAlternaria alternata) 5 B ( Penicillium sp. Y K TV MA  Fusarium culmorum) [R5 @3 (F. chi-
amydosporum) LB M HL(Trichathercium rosen) S HEWE R T PDA BHRE ,25C BRERETHER2E, ARTNEIHG
2001 AWk Ay 2560 B RFP T RS REMR FHRMHF FRXBE PR IR ETRTEERS  UEHEANE S K. RE
MRKBERELREFARNEAPDA WX HAERFLMB | KLHMRE.SL 108 S/ LB K%, YHREKE
PDABHEL. 12dEHEHRFHHAR IEHK. 4L,

1.7 g4
i ET BB R Statistics B ST B FHE R WE HX 5 ERSH7 . 3HF Excel #A.
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2.1 BUSHTEHERARNEER Table 2 Effect of sowing date on thousand seed weight of vetch

2.1.1 BUMSAFENXR 2a FEHEBHWENFFEEF BEEH #4 # R Line

B2y PR R MR R R (R 1), M 2000 45 K Sowngvear Sowingdate 505 5556 - 2560 2566

ﬁﬁ%ﬁ&mﬁ?zrﬁ]mﬁﬁi¥iﬂmﬂ%ﬁ§ﬁ(p( 2000 04-26 68.11a 70.72a 70-95a 63.55a

0. 05)’Zi§5$% 2556 & 4 B 26 E?ﬁm&gﬁ’?ﬁ'ﬁ?$ﬂ{& 05-06 60.17b 74.32a 65.17b 64.47a

S RARBRI S A 16 AENMHT R FERIE.H S5 2 0510 50196 36 13b 59 66b 51, 69b

¢g%2|‘ﬂmﬁﬁ$ﬁ:&jﬁ§ﬁ§§(ﬁ,<o 05)‘&' 2001 4 2001 04-16 74.13a 80.8ls 83-73a 71.5%
- 04-26 72,77a 79.47a 77.64b 73.56a

R @BMBREO R F 2 F0 8 R 2566 RS A 16 AR 05-06 §9.12a 78.17a 73.64b 70.06a

HMEFERES I M BUERBEN p<0.05), KBS EE 05-16, 74.13a 81.48a 67.21c 68 &da

RYTBE(p>0.05), RERBPSRERZ AN L RER A—%GFA—RRFEBMAEFATEENRRBF p<

hEGENER. 0. 05)Different letters within same year and line and different sowing

2.1.2 BPSTHEMNER ME2TUES.2000 £H% dates are significantly different ( p<<0. 05)

REXFBMEEAOHTFTREHL S A 16 B THORIE, %3 WARWERIOTRREOBE (u/m - @)

BR 2560 MR B5R 2 MEHER R E (p<C0.05), 3 2505 Table 3 Effect of sowing date on electrical conductivity of velch
FBEO2NMREME . THEMBHBETMRD B 2IRE  seed

MLLS A BMMMTHRERA.5H 16 HEMRMTHER MR By & E Line
ho 200l EREME A MBI F TR EE 2560 R E Sowing year  Sowing date  pzgs 556 zsec 2566
ZBYZHERDRE <005 KR EEBHATHES 2000 04-26 . 26.08b 22.30b 25.76b 23 75h
RABE(GH>0.05), 05-06 30.23b  18.93b 29.03ab 26, 35b
2.1.3 ERShBEMHEE 2000 N GE 3 N 05-16 33.88s 32.72a 34.43a 38.17a
ZEESRR 2556 BK 5 A 6 HEMNASEEE, 5 A 16 2001 04-16 17.06a 15.32a 15.60a 14.76h
BRSO M A JCA 5 R I NS A MR TG (8 ). 3 G426 1633 160 1832 14-aib
05-06 17.54a 15.90a 17.77a 15.63b
HESNZARGEERRE (p<0.05), 2001 FRFAHHK 05-16 17.43a 17.54a 18.87a  27.56s

BHMTZ SRR 2566 RKESH 16 ABMOHTSR
TEROBEERRER (p<0.0550 . B I B ARERLY
B E (p>>0.05), FLFBEHE ¥R F T 2 90 s AR Ry A 28

2.2 HERESBRS

221 MEEE HER4ITRBEFANIENATER ERENEANBIAMA, KAREEIEREE Mucor sp. ) kT
LA AT L L (B9 AR A, L R 2000 SRR Foh &,

R 5B 2 MEQR BB R T IR 2556 5 T 50 . 207 G0 45 4 30 40 1 AN 5 B8 28, 25 7 2000 4R 1048 50 W2k 6
HFZAHWELREE (p<0.05). B 2556 BARS A 6 BBMNSMELLTHBRRI. 5 3 A BAWL 5 A 16 §EH
MM THEENRE. ST 2 MENES B % (5<0.05);2001 457 4 NI KT BT F B 2566 HK 5 A 16 HIBMMHTS
EEIREERBE GO RBN BITRESENIRHEEZRRBH (p>0.05).

222 BHMBFERSHEMNEE B 2dERE ERUNRHEY 100%, KERE TS, HRAEEES 100%,
BRAXSERALER T 00 R, F B AT K 7T R A B (p<<0. 05) B IE R OB R B (E 6 R M
BN AR B E MR R, MR KECUR B LB, K 7 A IS WA B B AT M
BRARES RUEKMZEH RIS BERER (p<0.05). P K HA. FESA 2 HEENLEZ MM T EHABE,
R FH 0.32%m 45 0. 10cm, RALHBSAEEMYBENH TOBE AU RBEER TR, KR MT SRR

H-F0R - AR FBRREAGTAFHEELERRF o<
0. 05} Different letters within same year and line and diiferent sowing

dates are significantly different (p<C0.05)
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Table 4 Fungi isolated from vetch seed tested

gx  mp X8R RE - ROPAE
Line Sowing date ternaria Penicitlium 1 T’rckatker- Others
alternata sp. cium rosen

2505 2000-04-26 7 3 0 0
2000-05-06 7 1 2 1
2000-05-16 29 1 2 1
2001-04-16 0 0 0
2001-04-28 0 1 4] 0
2001-05-08 1 1 4] Q
200}-05-15 3 0 0 a4

25566 2000-04-26 21 2 0 0
2000-05-06 16 0 1 1
2000-05-16 27 2 2 2
2001-04-16 2 0 0 0
2001-04-26 1 0 0 0
2001-05-06 3 1 0 0
2001-05-16 2 0 1 0

2560  2000-04-26 19 1 0 0
2000-05-08 25 3 4 1
2000-05-16 33 3 6 3
2001-04-16 0 4] 1 0
2001-04-26 1 0 0
2001-05-06 1 0 0 0
2001-05-16 2 0 0 0

2566 2000-04-26 15 1 0 0
2000-05-06 18 1 0 0
2000-05-16 25 0 2 1
2001-04-16 0 0 ¥ 0
2001-04-26 0 Q [+ ¢
2001-05-06 1 Q o ¢
2001-05-16 4 2 ! 0

2.3 BFRAFREHEARARNLE
HETTLHERTILMREZER T MEMHNP TR
FREHEHRFEBERMAR.=0.943"" (p<0.01); FTH
EBEFHE,A=0702" (<005, 5SS RIEHENM
F.rF=0.834"" (p<<0.01), HEXBRFBADB I v=
—1.410x, +96. 43, y=1. 9162, — 44. 12 M y= — 1. 53l +
117. 85( L% 7).
3 itig

—BAA ENERCEREL T UAERIVE . AREN |

¥, BEAFWAS ERLUERMR A TFHET LA
THEH I/REREIERHTRIUERNSBERGRR. &
WMRBAMNEHRERE 22 H 7 M EWEEABFHRITT TR
B AR GSE THRESEONMN THREKGEIE. AN
BESAHTHTHRBAER. B4R 0HE A 2 B8
W FZHAREFTEEFHZRG>0. 05, HERSA

s MEMERESHNENCORER
Table 5§ Effect of sowing date on the total percentage of seed fungi
isolation
BHED i @ & Line

Sowing year  Sowing date 505 2556 2560 2566
2000 04-26 1¢b 24a 18¢c 17b
05-06 13b 16b 25b 18b
05-16 3la 28a 36a 25a
2001 04-16 la 2a Oa b
04-26 la la la Oh
05-06 la da la 1b
05-16 3a 2a 2a 8a

A—S#E—-REARBNEFEFAZEEHERDRE (p<
0. 05) Different letters within same year and line and different

sowing dates are significantly different (p<20. 05)

B BUMBENWHWERE 2560 REBDTWEMOGFEKER
Table 6 Effect of seed borne fungi on seed germination and

seedling growth

&h ¥ Seedling

P IO)
43 Treatment Seed B (em) B K (em)
germination Radical Shoot
length length
% B Control 100e 5. 75a 7.78
ARG Alternaria alternata 98a 6. 08a 5. B%a
8/ Penicillium sp. 92b 1.12h 4. 81b
FHLT B M Trichothercium rosen 82b 0. 8b 3. 28b
KT F. culmorum 74c 0. 32¢ 3. 65b
MEIEMR K. chlamydosporum 44d 0. 10d 0.53c

mAEFEREVERBF (»<0.05)Different letters mean
significant difference at p<0. 05 level

N7 PHFRFROG)ESHFEE () . FHER () BRECIHHXR
Table 7 Relationship between the percentage of seed germination
(y) and seed yielding fungi (x;), thousand seed weight (x;),

electrical conductivity(r3)

B 5% # Linear .

regression equations r
WM ()

=—1.410 2, +96. 43 0.643" *
Seed yielding fungi Y # 13
TR C(2)

=1,816 x:—44- 12 Q. *
Thousand seed weight ¥ i e
R (25) ye=—1.5312;+117.85  0.834" *

Electrical conductivity

x5, » RARTERRBE<LDHMERBE (p<
0. 05 } Indicated significantly different at p<C0.01 and p<<0.05

respectively

HEEABFERSBRLENNTE LR TRMLER, 2000 FEM 200 HFERESHAREXFR2RIME KB ARE
TREF E7ABRETREE D, FAAERBENHEZHIHATRENMHEELRA—B,2000 FEBHAKENHFFER
BREEAEREHES <005, 20l R R RAEEHBANR LEAEERNAR EBERAEE (p>>0.05), REEITIX A
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B KEEUBAHNTHERIEKMNER BHRMNHFFRENEWHRER. ZNFEHE-FHTFR.

BREHHTFRROERRAESNFE A2HRREAREFEHFTRE, STRSEWERN M E KA X RIFHH
FHKNE . RBEE AT &R F TR, 5 E i T 2 R R ARG (B 1), R MBI A B R MR ok O IR 1 A
F AR T TS 0 G i 0 LB T A0 F BB RF 2505 #2560 I AR R B TR, FRIEFE 2 O {0 #4079 ol P9 O
HRTEER/ AL ARA AR ETHENUES A s HBHNTREN A XNRRANESTERAERMNAERN
MIER EWRE, BT EE ™ EARR—#RS.

AXEAMETLRIHPFRFENOE T AR INE RARBZHAS R MEARYTREBEENR A FHH
BHOYWELRY. ERESY T (Astragalus adsurgens) R RB . FFRARANETHE RS BERGEEL
HEMFHREORMK, BEERA, HERGE. BRI 2a H0 T RTEITHE =B AR ERE 2000 £55,HH
EHMGE, ETHBRNEREMERA NG T AERLZNH FERIREGHE— S RANT KEBROA R &M, L8
W26 RERERE B ERAROHFE. X—RBFAXETUAXRBERN SO FHNRFRENBEMRTHES,
MEREFREATRSELERNBERR ARER TEFRAR &4 T BB THRMEQEEKTRR 2 EFRSH
WEEHEEAFRA-ERBF <O ODAHAL. EAFEERMEMHTREN— P XRER. BS54 BRI HPTEN
PRADETSHARDITER FHIERTAE. EXARAN AXSRAARTIENSRE EXTEREHFHHLM
MEMERERITEF (p>>0. 05) W0, K 3B {E My 40 B, K T WA , PO A5 G0 B2 T AR K 6 oA T o T RO B B il
gk REER T EMARS B P R AR BRERRREY FHEMXE.

e, S 3K PR e S T S R 4 B A AR R U Sl U IR T TR R R A PR AR, IR R ERE TR
e, AEHREDH FURSRREMFHOFREBV-SLAFRE THH MAEDIRSER BHEHK KBRIFELFR.
AFNEANTFRERSRFRZMERBERELEG<LMD  BRENANTRSR R . UAALEETFHRVEAEHT
BERREEN.
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