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SUMMARY

Studies were conducted to evaluate the effect of priming and preimbibition on germination of
unscarified and KOH-scarified zoysiagrass (Zoysia japonica Steud.) seeds, réspectively. Germi-
nation percentages at 35C of seeds primed in KNO; and Ca(NQs), were significantly higher than
that of untreated seeds. The optimum conditions for priming unscarified seeds were in aerated
KNO; solution at 0.4 M for 4 days at 20°C. No additional benefit of GA; on increasing germination
was not found in seed priming with solution of KNO; + GA; or in seeds preimbibed with GA; after
priming. Scarified seeds preimbibed with distilled water(DW) for 4 days at 20C germinated
higher and with fewer days to 50% of total germination(Ts) than untreated seeds. Preimbibition
with GA; solution at 50 ppm for 4 days at 5, 10, 15 and 20°C enabled up to 97% of seeds to germi-
nate and reduced days to Tsy about 1.1 to 1.2 days at 35C. Especially, seeds preimbibed with GAs
had greatly higher germination and lower Ts than untreated or DW-preimbibibed seeds at 30,
which is inadequate to germination in general. Preimbibed seed performance was unchanged after
storage at room temperature for 50 days. Seeds preimbibed with GAj; had higher rate of seedling
emergence and faster growth of shoot than untreated seeds after sowing at 30C in growing me-
dium in growth chamber.
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Table 1. Effect of priming solutions and their concentrations at 20C for 4 days on germination of
unscarified zoysiagrass seeds germinated at 35 for 10 days

Solution Concentration Germination(%)
Untreated 13.33 &*
DW 34.33 cd
KNOs 0.2M 47.67 ab
04M 51.00 a
0.6 M 29.33 de
0.8 M 24.33 defg
1.0M 24,67 defg
NaCl 0.2M 36.33 bed
0.4M 19.33 efg
0.6 M 23.67 defg
0.8 M 12.67 g
1.0M 30.33 de
KH,PO, 0.2M 30.33 de
04M 17.67 efg
0.6 M 13.67 fg
0.8 M 34.33 cd
1.0M 20.00 efg
Ca(NQ;3), 0.2M 49.00 a
04 M 44,67 abc
0.6 M 17.67 efg
0.8 M 29.00 de
1.0M 24.67 defg
PEG 6,000 —0.4 MPa 43.00 abc
~0.8 MPa 34.00 cd
—1.2MPa 26.33 def
—1.6 MPa 20.67 efg
—2.0 MPa 24.00 defg

? Mean separation in columns by Duncan’s multiple range test, 5% level.

DW:Distilled water
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Table 2. Effect of priming temperatures and durations in KNQOj solution at 0.4 M on germination of
unscarified zoysiagrass seeds germinated at 35C for 10 days

Priming condition Germination
Temperature(C) Duration(Day) (%)
Untreated 11.3 K?
1 21.31j
2 29.7 b-h
4 30.3b-g
10 8 31.3bg
12 34.7 bed
16 32.0b-g
20 25.0 -]
1 24.0 g-
2 27.0 ¢4
4 22.0 hij
15 8 30.3b-g
12 26.3d-j
16 31.7b-g
20 26.0 e-]
1 25.3f-g
2 37.0b
4 493 a
20 8 27.0c)
12 32.0b-g
16 31.7b-g
20 13.0k
1 31.7b-g
2 34.3be
4 21.0j
25 8 22.0 hij
12 45.0a
16 29.3 b-i
20 20.7 3
1 31.7b-g
2 35.0 bc
4 30.0 bf
30 8 21.7 hij
12 1.31
16 0.31
20 0.01

? Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 3. Effect of priming with GA; alone or in combination with KNO; at 20°C for 4 days on germi-
nation of unscarified zoysiagrass seed germination at 35C for 10 days

Treatment Concentration Germination (%)
Untreated 21.3c

DW 35.3b

KNO3 0.4 M 47.0 a

GA; 50 ppm 32.0 bc
KNO; + GA; 0.4 M + 50 ppm 41.3ab

2 Mean separation in columns by Duncan’s multiple range test, 5% level.

DW : Distilled water

Table 4. Effect of preimbibition in 50 ppm GAj; after priming on germination of unscarified zoysiagrass
seeds germinated at 35T for 10 and 15 days

Duration of Germination (%)
Treatment Preimbibition 10 days 15 days
(Day)
Nonprimed 25.0 b* 36.0b
Primed 0 50.0a 62.0a
2 49.0a 62.7 a
4 53.3a 62.0 a
6 58.3a 68.7 a
8 51.0a 60.7 a

z Mean separation in columns by Duncan’s multiple range test, 5% level.

MR AN BIFEEI 1208 A e} 35°C BFRN A 48R LI 50% LI L o] s
S viEbiTH 28 M BEA N EBEEEH BHEE Y BFEE oA ezt EHE B
Aot 4R R EHAAE BEM RS HBolx 2%ty 2HETHE 4HE EEY) BFEao )
Bl o) U Mm-S UEh It Table 6). — MO8 GA; WiEERE = 15~20C
A48 A= EESIGT GAERE BirEEr ol B mpolA] B migd WRE Je
ol 30col A R o] girdso] 22%d ah 50 ppm GA EEEE 88% 9 BidE R 4159
MRS VBT 50% BEEHT 2882 -9 WE B¥mEs Bk ey K
WE= 30CAA e BHFEE RS el A ol BmEGHLEEY ¥F ET o GAEE
oF7r B Aol Fhnst= Mm-S ANARE 2 R W5 A H(Table 7).

Fig. 12 #¥Ak GA ke BT o BFEE BV HEd Xl 8ns 47 g8k
BRI TS e RER HiRA 500 e % BFEES HEKstd Bt mEE
#% 35cY BEHERNM GALEE 3~48 #%3) 90% LI Lo #¥aS B9 500 st %
o= g Qlo] Rt WA ST WIS Holvle AR 0% )] =S BIFEHS AL
HEFFSIY E7T FHEE S HolF Qo EEK hEE BFEES) RESRE v ok w
2A Jehta Qo g Eimel 2 2} glo] s
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Table 5. Effect of preimbibition in 50 ppm GAj after priming on germination of unscarified zoysiagrass
seeds germinated at 35C for 10 and 15 days

Temperature Duration of Germination Tso
(e) imbibition(Day) (%) (Days)
Untreated 71.0h 4.3 ab*
2 83.7a-g 3.0cd
4 80.0 b-h 3.1 bed
10 6 90.7 ab 2.8cd
8 89.0 abc 2.5de
10 90.7 ab 2.5de
2 79.3c-h 3.0cd
4 85.7 a-e 2.8cd
15 6 88.7 abc 2.5de
8 88.0 a-d 2.3e
10 89.0 abc 2.5de
2 72.3h 3.8 abc
4 93.0a 2.8 cd
20 6 90.3 ab 3.1 bed
8 82.7a-g 3.8 abc
10 : 77.7d-h 3.8 abc
2 90.0 ab 45a
4 86.7 a-d 3.3ad
25 6 78.7c-h 3.9 abc
8 84.7 a-f 3.2ad
10 74.3a-f 3.7 abc
2 76.0 e-h 3.2ad
4 85.0 a-e 2.8cd
30 6 74.3 fgh 3.9 abc
8 91.3a 2.3e
10 85.3a-e 3.0cd

z Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 6. Effect of preimbibition temperatures and durations in 50 ppm G A; on germination and day to
50% of total germination(Ts,) of scarified zoysiagrasseeds seeds germinated at 35¢C for 10

days
Duration Temperature Germination Ts
(Days) () (%) (Days)
Untreated 79.0c 3.0a
5 87.3b 2.5ab
2 10 88.0b 2.3bhc
15 95.3 ab 2.0 bc
20 97.3a 2.2 bc
5 98.0a 1.9bc
4 10 93.7 a 1.9bc
15 97.3a 1.8¢c
20 97.3a 1.8¢c

Z Mean separation in columns by Duncan’s multiple range test, 5% level,

Table 7. Effect of preimbibition in GAj solutions on germination and day to 50% of total germination
(Tsp) of scarified zoysiagrasseeds seeds germinated at 25, 30 and 35%C for 10 days

Unscarified Scarified
Temperature Solution Germination Germination Tso
() {ppm) (%) (%) (Days)
25 Untreated 0.0¢c* 0.0g -
DW 0.0c 0.0g -
GA310 0.0c 6.0 fg -
GA;350 0.0c 14.0 ef -
30 Untreated 1.7¢ 22.7 de -
DW 0.7c 29.0d -
GA; 10 1.0c 70.7 ¢ 3.7a
GA;50 3.0c 88.3 ab 2.8b
35 Untreated 14.7b 85.0b 40a
DwW 17.0b 87.7 ab 2.8b
GA3 10 13.7b 92.3ab 2.5 be
GA;3 50 20.3a 97.0a 21c

? Mean separation in columns by Duncan’s multiple range test, 5% level.
DW : Distilled water

GA, ILiEES BT S LEIBMT &£ FEE Hatol oy AER e BNe »gch
30T kN mEmE ) i b8 A E ROl IS 3.3 mg? W GA, BEEEE 4.4 mgl
2 33% LIEO) AT MRV AQT. Te) REk EEEE 0T Bk mEAT £y
o] EEES & ERAE HolX ol (KIBTAA Y hiEkEs JehA ¢t 35colE £
4 BiES o GA; FEH S} v 8 WS R A vH(Table 8).
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Fig. 1. Effect of storage period on germination of scarified zoysiagrass seeds preimbibed with 50 ppm
GAs;. Stroage period: 0 day(A), 50 days(B).

Table 8. Effect of preimbibition in 50 ppm GAj; solution on emergence of seedlings and fresh weight of
shoot of scarified zoysiagrass seeds 15 days after sowing at 30 and 35T in growing medium in
growth chamber

Temperature Solution Emergence of Fresh weight of

() seedlings{(%) shoot (mg /plant)
Untreated 42.5d° 3.3d

30 DW 51.5¢ 3.7d
GA; 73.5Db 44c
Unterated 75.0b 7.1b

35 DW 84.5a 8.0a
GA; 86.0 a 79a

z Mean separation in columns by Duncan’s multiple range test, 5% level.
DW : Distilled water
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