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Accelerated Germination of Orchardgrass(Dactylis glomerata)

Seed Under Water Stress by Seed Pre-treatments
Seong Bum Baek, Gun Yeob Kim and Heung Bae Kim*

Summary

It is important to improve the germination of grass seeds because they are poor germination under

water stress. This experiment was conducted to investigate the response of seeds pre-treated individually

with Polyethylene glycol 6000 (PEG) and growth regulators(GA;, Kinetin, NAA) on the germination

characteristics when two levels of osmotic potential (0, —5 bar) were put to seeds of Orchardgrass.

In the untreated seeds, the total germination rate was decreased under water stress, and the mean

germination time was delayed. Priming of Orchardgrass seeds using PEG or GA; resulted in improved

germination under water stress(—5 bar), whereas the opposite was true of kinetin or NAA. The res-

ponse of seeds primed in solutions of either —15 bar PEG or 100 ppm GA; was particulary marked

compared with the untreated seeds. It is suggested that PEG and GA, may have positive regulatory

effects in triggering the system for water stress alleviation. But the inhibitory effect of the water stress

was not completely removed by allowing the seeds to pre-treat in solution of PEG or GA,.
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Fig. 1. The effect of osmotic potential on the cumulative germination rate.
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Table 3. Comparison of seed pre-treatments of each growth regulator and untreated control on the
germination rate and mean germination time of orchardgrass seeds under two osmotic poten-

tials.
Growth Seed Germination rate Mean germination time
regulator pre-treatment (%) (days)
(ppm) 0 bar —5 bar 0 bar —5 bar
Untreated control 79.0 26.7 6.5 72
10 823 43.7 5.4 6.6
100 84.5 41.3 5.4 5.2
GA, 250 86.7 425 5.5 7.3
500 83.3 40.4 5.2 6.7
LSD NS 7.58%* 0.84* 0.84**
10 84.7 36.6 5.6 6.4
100 83.3 30.8 6.0 9.6
Kinetin 250 73.6 21.2 6.6 8.2
500 69.3 19.1 7.1 8.3
LSD 8.90* 8.88** NS 0.93%*
1 87.8 23.4 5.6 8.6
10 84.9 32.4 6.1 7.6
NAA 50 87.8 29.5 6.1 7.7
100 82.1 17.9 6.5 7.9
LSD NS 8.23* NS 0.83*

Temperature during pre-treatment was 8.

*, ** Significant at P= 0.05, 0.01, respectively.

7} 9ot —5 bardlAlE GA, #E A glo]
mEE R ok girde] ml-H Aok EHBFREHHK
= 0 barolA RE A=yt EEES xfolE Mo
wrEsigdonm —5 baro A= GA, 100 ppm FET
i Fxizldie] 2042 MmN 5 A%

k)

Kinetin BiEEERRE, O barol| 41 9] #aFasS Epifoll
vl s HEM 7} FES Q.2 Kinetin®] #pE7}
¥nstel wet BEFAES FisEe Mol -5
barel A= W5 MFHHS Rl 238 HiEE
ofgh ] HAto] FRBIA T EHEF HIEA
$hol 9lolAlE 0 barol A EEIES} x}o)E 3.o)R
9kgk oL} —5 barell A= 10 ppm EHEES A%
RE BEyF Qs Hne 2ot

NAA HiEHERsE #ardse] glelA Kinetin A

el A8 HEE Bl -5 bardlA NAA
100 ppm FEIERF X 3] 7hAsled 17.9%9) BFAES
Bk EHRYF FIEAHET 0 barclA] Mg}
AEMm =71 BEERA Wokeyt -5 bardl A=
1 ppm EIEE Q== ghelsith

o) Aol fEFelA B uhel o] K4y BRE Rl
sloll 4} Kinetin®} NAAS T FiRE= BE7}
wmdel web @Al KTFEE MECId=T,
GA, FifEHso) = PEG 1 BrEERsel vhatzlx
2 ORGBERMEL A 2] BeEde] HRES] WERRE
BHA(79.0 %)% F7FsI Al B3 ot KRRl
A9 R E o= 953 m) LE Qe EB AT
FEH#= GA, 100 ppm RiEER; #HRE ] SMEHY
o} Gmslel KRR M GAS xxR7)
FEHATh TR R e #Fp mEs sl



GAS BT 2ZN |l bl BFEHES f kA
2 4= 9lo}= 718 Nelson3} Sharples(1980), Watkins
2} Cantliffe(1983), =22] I Basra 5-(1989)9] #i50j 4]
olul irE™ ul glov Hif Mol AE Basra 5
(1989)2 GAE RiEEStY S, BFES 27
mEAZ 5 sk st KBRS fEfFel A
BHERBS AAT & REANAE S AR
) a2y A fE e GA9l oW B el A
= HEES E\EEE B¥AS A3z MY 5
91914 Biddington®h Thomas(1978)% GA,$} GA,
Be BET HR A==y #FEd oA
min HefFe] B 8 A8 %I BREE 4 o
3l 72 £ EREKIEIE S5l uel BEe BRI
7A0) HBRIF A& B vl K HEdAME ER
FEEel REe EFEY o3 HExE FHES B
HaAe] 8=t

KN

=

N.# =

KB A A 2.3 = 12}k (cv. Potomac) FEF
o] g HE @A77 $43+e] Polyethylene glycol
6,000(PEG) ¥ 4EFEHHI(GA, Kinetin, NAA)E
faTol FigEEste] 0 bare} —5 bare] T KarEst
sloll A 1747 BFMES vE, FHESAsd 2
HRE e 2o

. BIEEE M4 4 BTe Ko BEE -5
bar fEftol A HEREQO bar)el] Bl # BHFHS
Za=glen] FEHEEF REAHKS) BHFERTHES
A=At

2. #HEE A PEG ¥ AifEEE SER v
BEFE HES vIA R Eslg. ot speR A E B
Br= —10 bare} —15 barel| &) z}z} 59 2 7] R
g zlo] &7 sl

3. RGEER -5 bar f{Fol A= PEG f&7 R
PR SEREEEC) s} o] mbElgla B
FEAHCT EmEsElded 53], —10 bare4] 74
AIEE & 7-¢ il nls) o] 1992
ML= aL, R AFE s 28 PEG KHEE
oA 5U3) 7Y FiEEER Ao] EmE Ak

4. HEREJNA LEFDmBH FEEE GAS
NAA F3] B3z 8L vxA Esigout
Kinetin>- JBE7} T, WS 2aox)zoh

SEHTE S P B 8= NAAS} Kinetin BipEHss S}
7} gdslet, GA, AiEEElE ZE AzlTFoA
&= g}

5. KGBERE —5 bar kol e 4 £5H
EHB7y 33 BFEI EHRF EAEC oA
g wls HEAV 2= d=d, Kinetind}
NAAE BEZ} BNETES BHEES Az
W, GAE= B TA glo] JEE o vls) BE
o) mLIFRTr FHBF MEAHA ddAM=
Kinetin 7} NAAE #Em R} 2| A=+ {fiel e
v} GA&= 100 ppm HijEEey EEE ohy] 2.0d0)
SasE ot

6. PEGY} GA,9l &1 BB KoBER ol
A F8) mpETE vl s BEFgse] MBSl
¥ B HEE FMEE o, ko ERE 2 als el
#—3 B FEe) WHERES MAdsted %E2ot
W& AT A2E, Audt EBel AT $HiER
B WmEMHE BFE(T.0%E S7RsIA] 2shed
A 1Eo BWokel AF KHEH BERE 94
3 8¢ = ok

V. 5| AXXA&

. Basra, A. S., R. Dhillon, and C. P. Malik. 19
89. Influence of seed pre-treatment with plant
growth regulators on metabolic alteration of
germinating maize embryos under stressing tem-
perature regimes. Annals of Botany 64:37-41.

. Basra, A. S., S. Bedi, and C. P. Malik. 1988.
Accelerated germination of maize seeds under
chilling stress by osmotic priming and associated
chages in embryo phospholipids. Annals of
Botany 61:635-639.

. Biddington, N. L., and T. H. Thomas. 1978.
Thermodormancy in celery seeds and its removal
by cytokinins Physiologia
Plantarum 42:401-405.

. Bleak, A. T., and W. Keller. 1972. Germination

of

following preplanting seed treatment. Crop Sci.

12:9-13.

and gibberellins.

and emergence selected forage species



. Bodsworth, S., and J. D. Bewley. 1981. Osmotic
priming of seed of crop species with a means
of enhancing early and synchronous germination
at cool temperature. Can. J. Botany 59:672-
676.

. Burgass, R. W, and A. A. Powell. 1984. Evi-
dence for repair processes in the invigoration of
seeds by hydration. Annals of Botany 53:753-
757.

. Heydecker, W., J. Higgnis, and Y. J. Turner.
1975. Invigoration of seed? Seed Sci. and Tech.
3:881-888.

. McGinnies, W. J. 1960. Effects of moisture stress
and temperature on germination of six range
grasses. Agron. J. 52:159-162.

. Michel, B. M., and M. R. Kaufmann. 1973.
The osmotic potential of polyethylene glycol
6000. Plant Physiol. 51:914-916.

12.

13.

14.

. Nelson, J. M., and G, C. Sharples. 1980. Effect

of growth regulators on germination of cucumber
and other cucurbit seeds at sub-optimal tempe-
ratures. Hort Science 15:253-254.

Watkins, J. T., and D. J. Cantliffe. [983.
Hormonal control of pepper seed germination.
Hort Science 17:169-173.

Ft4E. 1990. Polyethylene glycol-2 FJHTE HilE
iy LIRSy FE ] M B el
BT A mE 10(2):70-76.

FEHu, FUERE, AL, FMEEE. 1991, KRS
By MO BEEEERME R RAEBYAE iR RS
1% Sigmoid WEE RS Fig. BEE 114):
209-214.

F=H. 1990, B:ER Faho] Italian ryegrasse}
S o] gl vl #E BEE 00):
121-128.



