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ABE, Nobuyuki and HASHIMOTO, Ryoji: Influences of seed drying of Quercus serrata at sowing time on
the growth progress and amount of seedlings

Abstract: The influences on the growth progress and amount of seedlings from drying Quercus serrata seeds at
sowing time were investigated. The period from sowing to epicotyl emergence was shortened by drying seeds
for one day compared with not drying them, but it was prolonged by further drying. The seeds with longer peri-
ods from sowing to epicotyl emergence had shorter periods of epicotyl elongation and leaves expansion, but the
entire period from sowing to full expansion of leaves depended largely upon the period from sowing to epicotyl
emergence. The period from sowing to epicotyl emergence was not correlated with the desiccation ratios of the
seeds. The two parameters, period from sowing to epicotyl emergence and seed desiccation ratio, seemed to act
on the growth amount of seedlings separately through physiologically different processes. Judging from the oc-
currence data of seeds that did not show epicotyl emergence, it would become a tentative criterion to retain
seed drying less than five days and seed desiccation ratio less than 10%, in order to reduce the minus effect of
seed drying at sowing time.

Key words: Quercus serrata seed, days of seed drying, desiccation ratio, epicotyl emergence, growth progress,
growth amount
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Fig. 1 Changes in daily photon flux density (photosyntheti-
cally available) and mean temperature during experi-
mental period
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Fig. 2 Treatments of seed drying and growth progress of
seedlings
Symbol d shows the number of days of seed drying.
Dy, Ds, D; and D, are days counted from April 18, for
germination, epicotyl emergence, beginning (end of
epicotyl elongation) and end of leaf expansion, respec-
tively. P, P, P, and P, are periods from sowing to ger-
mination, from germination to epicotyl emergence, pe-
riods of epicotyl elongation and leaf expansion, respec-
tively.

#®TH) ZooEL. #3FH, H3FH, REMBEH, BREX
THIZ, #EHAHOBIIIARRAGE (BT %2 mEEE) 55
0t L 2 plta L7z0) 5L D, D
Dy, D) THELz %7, #HEAM»SHFH, BFHHLH
#H, HFAPSRERGH, BERBHPSETHETO
WMz, ThEh P, P, P, PTRbLA, 4B, RKRIEH

-1 FFAERALEE & 3

ik EREOMEEL LIZIZRBTH- 722256, P %
EiEEMp RN, P xBENB LA, KFETIE,
FORBLRET 200N LTERE L TVWERWVDT, %
BROMZRIHERICAZ TV AHEFOESEMNEONBRIZL & D
(A, BFICEo TR ARDOTHEFY ¥y FTHENIIC
DFAWHL, BERICLLIDET I —2AbdHoT
HMFLATRTCOFAZ TRERTLME LK 7TH3
HISHEBRZR T L7, BB TIRRETIE, —8FEXTIK
R A GEE 5 TS, HRIET AR Tho7z. FERI,
MO W 7o, #FERICE D ), EOmA L £5E OWE
ZWE L, O, Y a— 5 lESOMET— ¥
DAL, B{EMIEY 7+ 2T TRDZ. BREOWE
2, AH 2 EREEBICAN 80T T 24 BRI L THIE
L7z #BEHL0IHFEORD oM h - T (RHEFERE
FUHIWTI, BFEIY L, FEORBIREXE& L7
F4EZOREREBPREROT— 71220 TI, #ins
B C—ICAC B S BLGHT & Fisher DZEMEZ B ko7
ZhooFgstniEi, WilRDY 7 b7 27 (Excel Statistics
2002 for Windows, SSRI, Tokyo) #HWwTEBI k-7

3. &% R

31 B 3 F

BRI BT A FT- O BKE L 3FEFEE E-1ITRT.
R HBAZ & b % 5 DKo KIE, MHRKEL, FO#H/0
S hsfEEvs Ao, 5HERTEYTHI12% ICEL
7oo MEOMRIE, FERX =ax' y: Bk, x: &
B TELEMER (@=149, 5=0.424, r=0.804, p <
0.01). HZFFiL, SHEMRTELLELITHo775 &
HEICHEERER o7z (FBE, p>0.05). =B, 5
FLAETFTHFE L7200, Rohbkdod £
72, AHFEFOIREAEEIRFNZEVCERL TV,
HRRI TR T & T L AMFE O, F
NEFNERAETE W) ERAEEOBEFRETToy b L
70, HM-3Ths. FHFHTFIE, 0 HEBRTIZ—B%
BRIETNT15g LT, 1, 3, 5 H¥EETIX 1.8, 1.6, 1.8
gUTTALN, HHNIHFEONSWHICH- Tz,

Table 1 Treatments of seed drying and ratios of epicotyl emergence

Seed Epicotyl emergence
Seed drying P -
(days) ots K Weight Desiccation ratio . Ratio
(2 (%) %)
0 3 48 1.61+0.52 0.00=0.00 31 64.6
1 3 48 1.58=0.46 5.37+225 30 62.5
3 3 48 1.54+0.37 7.79=2.56 31 64.6
5 3 48 1.56=0.42 11.72+5.16 25 52.1

Epicotyl emergence iZHHi3% #Fbd, BFEICRAEGTOME, BAEIZOEER—A LA, TR, AOTEOT— 7 (3 Fibfl
LR RET DT,

Seed weight is that before drying: Desiccation ratio is based on its value. Data of weight and percentage are means and standard de-
viations.
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Fig. 3 Influences of increase of desiccation ratio by drying

seeds on epicotyl emergence
Seeds were plotted in relation to weight before drying
and desiccation ratio based on its weight. Open and
closed circles show seeds of epicotyl emergence and
non-emergence, respectively,
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Fig. 4 Influences of seed drying on frequency distributions of
days of epicotyl emergence, beginning and end of leaf
expansion
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Tabel 2 Influences of seed drying on growth progress of seedlings

Seed Drying Seedlings Days after start of experiment

(days) n D, D, Ds D:
0 31 21.7°= 99 325"+ 9.2 457+ 73 57.1°+ 69
1 30 18.1°+ 3.7 27O L 423+ 6.6 54.0°+ 5.6
3 31 21.0°+ 7.3 31.8*+ 9.3 446"+ 6.6 55.6"+ 6.0
5 25 27.6'+£13.2 39.8° =£15.0 50.5°+11.3 60.8'+£104

Periods (days)

(days) P, P, P,+P, P, P, P+P,+P,+P,
0 217+ 9.9 10.8%£6.3 325%x 9.0 13.2%+3.9 114%+1.6 57.1' = 6.8
1 171" = 3.7 9.0 £5.8 26.1° = 7.7 1537 +4.8 11.7* 27 53.0° = 55
3 18.0°+ 7.3 10.8£5.6 28.8°+ 9.2 12.8*+5.0 10.9° 2.0 526"+ 59
5 22.6° £13.2 12.3*+5.8 34.8 £14.7 10.6° £5.3 10.3"£2.2 55.8°+10.2

LEROLGMITEROLRIZORD S, Dy Dy Dy DiBXUP, Py, Py, PIZOWTIEN-1 22, 7— 7 13 FHE & i RE
T, BhATNT 7Ry MIAEEZEDT (Fisher's LSD, p<0.05),

Right margin of the upper table connects with left margin of the lower one. See Fig. 1 for Dy, D:, D: and Dy, and P, P., P and P..
Data are means and standard deviations. Different alphabets show significant difference (Fisher’s LSD, p<0.05).
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Period from sowing to epicotyl emergence (P; + P,, days)
H-5 #HE,SHFELTOMM (P+P) & EREGRNE () BIUREHE (P) & 0BG
MEOREFHEZE AR THIR L2, BIER »=0718 ($<0.01), #Eiz»=0360 (p<0.01),
Fig. 5 Periods of epicotyl elongation (P;) and leaf expansion (P) as a function of period from sowing to epicotyl emergence
(P +P)
Relationships between the two were regressed by a curve of second degree; »=0.718 (»<0.01) in the former and »=
0.360 (»<<0.01) in the latter.
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Seed drying
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Desiccation ratio of seeds (%)
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Fig. 6 Influences of increase of desiccation ratio by drying
seeds on period from sowing to epicotyl emergence
(AB+P)
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CHTBAREOMBETALON, H-7THH. 4 0EE
WBUT, EAELETRAELOBICAELHN ZDO LN
72o 0 BB Z IRV 3 AT, X hEVHBE DR
7oo H-813, BTEEIFEEZORERICBLIZTESS,
IR ERE S HF E ToOUM L OB TALZLOT
Hb. HEEIZ, HFEFTOHEFEL 2D THLD
WA L7z,

Tabele 3 Influences of seed drying on growth amount of of seedlings

Seed drying n Leaf Stem Root Total T/R
(days) ®) @ @ @)
0 31 0.205=0.072 0.055%0.027 0.464 +0.194 0.724=0.280 0.591£0.181
1 30 0.211+0.089 0.057 +0.024 0.522+0.188 0.790=0.291 0.509 = 0.130
3 31 0.181=0.079 0.043+0.016 0.426 £0.177 0.650 = 0.255 0.545+0.155
5 25 0.170%0.079 0.045+0.021 0.428+0.220 0.643 £0.308 0.555+0.237
T F AP & B A, MBI AR L (ANOVA, p>0.05).
Data are means and standard deviations. There were no significant differences among treatments (ANOVA, p >0.05).
15— Seed drying (days) " Seed drying (days)
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@ - O % ® .@ g & =
L @ -
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[ I s o9 ¢ 9 b o v 9 ¢ & 4 9 4 3 | 0 [ 1 | L | 1 | ]
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Desiccation ratio of seeds (%) Period from sowing to epicotyl emergence (P, + P,, days)
B-7 HTeic s bnd BkRomirssszonERicy B8 iHELSHF I TOMMAFER ORREICRITTE

e
B oz 1, 3, 5 HEZRUHEIC 2w T ORKGEH.
r=-0.337 ($<0.01).
Fig. 7 Influences of increase of desiccation ratio by drying
seeds on growth amount of seedlings
Regression line is for the treatments of 1, 3 and 5 days
drying. »= —0.337 (» <0.01).

r=-0409 (»<0.01)
Fig. 8 Influences of period from sowing to epicotyl emer-
gence (P;+ P2 on growth amount of seedlings
r=—0.409 (»<0.01)
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