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ABE, Nobuyuki and HASHIMOTO, Ryoji: Effects of litter covering for Quercus serrata Thunb.
acorns on emergence and growth activity of seedlings

Abstract: We sowed Quercus serrala acorns in a heavily thinned stand to examine effects of litter covering
for them on emergence and growth activity of seedlings. In a nursery we made another experiment to evaluate
influences of litter covering on soil temperature and pF value at a depth of 3 ecm under the ground surface. The
influence of litter covering was distinctive for pF value. The soil became dry quickly under litter covering of
less than 200 g m ™%, while such dehydration was not seen under more than 400 g m™. Ratio of seedling emer-
gence was around 5% in litter covering of 90 g m *, while 40% in 180 and 360 g m . Weight of seedlings after one
growth season differed with amount of litter, it was about 20 % larger in 360 g m * than in 180 g m *. As for seed-
ling weight, besides weight of acorn and day of seedling emergence, shoot elongation pattern was related to
growth activity of the seedlings. The litter covering significantly affected day of seedling emergence and the
second flash; the thick covering delayed the former but promoted the latter. We concluded that the soil wet-
ness given by the thick covering promoted the second flash and so increased weight of the seedling.

Key words: Quercus serratla acorn, desiccation, litter covering, seedling emergence, growth activity
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Table 1 Influences of litter covering on soil temperature and pF value in the depth 3 em

Pot Litter Soil temperature (C) pF value

(no.) (gm™) Mean Min Max Apr 4 Apr 11 Apr 19 Apr 26 May 5
N 5 0 10.8*+1.9 74° £19 15.6°+3.2 2.26x0.27 3.54 5.18'+1.14 5.21"+0.36
Ca 5 204 10.6"+1.8 7.6° £1.9 14.1°+£26 (2.26) 2.81 3.07°*0.17 311 3.32+0.26
Cn 5 475 10.9°+1.9 T.70+2.5 13.8*+25 (2.26) 2.53 2.48°+0.23 251 2.54°+0.03
Ce 5 1,024 10.8*+1.7 87T™ *19 13.2°+21 (2.26) 2.48 2.46°+0.20 230 2.59°+0.21

I L pF RO FILFIM (Scheffé DE EHIE, p<0.05) LR REBT7TLV7 7~y MIFEEEZ KT, Mean, Min,
Max i FhZRAFY, ARE, ARSHROEBEMEFHME. 4 A4 HO pFERNEIXHEFR Yy F NO&A, HOREBK v H LR
Ry PNERIUEEZ T, pFA2 L ERIHFEICL 570

Numerals in temperature and pF columns are means (Scheffé’s multiple range test, p<0.05) and standard deviations. Different alpha-
bets show significant difference. Mean, Min, and Max are means of daily mean, minimum, and maximum soil temperatures during
the experimental period, respectively. Measurements of pF value in April 4 were done for only Pot N, considered the same for the
other pots as for Pot N. Values of pF exceeding 4.2 were from extrapolation.

+-2  FEAOFEAEM

Table 2 Time course of emergence of seedlings

Plot Litter  Acorn Number of seedlings (no.) R Mean
mo.) (mM®» (gm™) (no) Apr22  Apr29 May5 Mayll Mayl5 May22 June2 (%) (day)
A 2 1.62 90 164 0 0 2 2 4 8 9 5.5 27.9+9.0
0 2 0 2 4 1
B 2 162 180 164 0 3 22 36 44 56 65 39.6** 24.2"+99
3 19 14 8 12 9
c 2 162 360 164 0 0 5 23 33 55 66 40.2** 285" £84
0 5 18 10 22 11

AFEOKE X 09mxX09m, EEFO EEEBEFHEHOBREN, TERIMMNREER. RIIEARREFZERL, RHNEDIO
EEHMFMATERTH -7 RBEB, CIZ2WwTALDOERVwE 2 BiE L7 (**id p<0.01 THIE). Mean IFEEFEANEH
B (WEME,SRETTOER) OFY (Scheffé DEZERIE, p<0.05). REBTL 77y MIFEEERT.

Plot size is 0.9 mx0.9 m. Upper and lower numerals in column of number of seedlings show for observed seedlings at each day and
new recruites during the period, respectively. R shows ratio of seedling emergence, percentage of seedlings observed at the last
investigation against acorns sown. Difference of Plot B or C from A was tested by z (** : significant at p<<0.01). Mean shows aver-
aged value of days from investigation start to emergence (Scheffé’s multiple range test, p<<0.05). Different alphabets show significant
difference.
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-1 REEdEEEAEEE OMR
HAMFREEREX A, B, CTERAZFR0.70%, 0.60**, 0.52** (*IF p<0.05, **i& p<0.01 THM) . HMPOEMHUZME KX
Bo BAIL L MRS, HALE 2 BRER 0%,
Fig. 1 Relationship between seedling weight and acorn weight. Correlation coefficients were 0.70% , 0.60 ** , and 0.52 ** ( * : signifi-
cant at p<0.05, ** : significant at p<<0.01). Straight lines were drawn by regression equations. Closed circles were seedlings
of one flash type and open ones two flashes type.

F-3 £EOY2i—- MIERLBERR
Table 3 Weight of organs as related to shoot growth types of seedlings

Plot Seedling Weight (g)
Type (no.) L SB R Total T/R ratio
A I e 0.09"+0.05 0.10*+0.07 0.58**+0.55 0.77"+0.64 0.43*=0.15
I 5 0.45"+0.19 0.32*+0.19 1.41*+0.69 2.18"+1.06 0.55"+0.07
B I 25 0.22"+0.11 0.16"+0.08 0.91°=0.47 1.27"+0.64 0.44"+0.16
I 40 0.48"£0.26 0.25"+0.13 1.09*+0.49 1.82'=0.81 0.71*+0.26
C I 6 0.21"+0.09 0.20°+0.04 1.02°+0.49 1.43*+0.57 0.52*+0.30
II 60 0.49°+0.22 0.31*+0.16 1.13*+0.58 1.93*=0.90 0.77°+0.24
A B, C I 35 0.20"+0.10 0.15"+0.08 0.89"+0.49 1.24"+0.63 0.45"+0.18
I 105 0.49°+0.23 0.29°+0.15 1.13*=0.55 1.90°*0.87 0.73°+0.24

7471 LigZFhehl BEER, 2 EMfEE, &i: TR EFEORTILTFHME (Welch, p<0.05) :EH#FEE RLE2TL7 7y
MEIFEEEEFEKT. L, SB, RiZFhEThE, @, #

Types I and II show one flash type and two flashes type, respectively. Numerals in weight column are means (Welch, p<<0.05) and
standard deviations. Different alphabets show significant difference. L, SB, and R represent leaves, stem and branches, and roots,
respectively.

(2

Seedling Weight

Days up to seedling emergence

B-2 EEFREREABEELEEOBR
FEABENEORIIWERBHO4H 20 U2 5584 HFTOHE. #HBFREIZEEEK A, B, C TEAENR -0.10, 0327,
‘70-43 £ '
Fig. 2 Relationship between seedling weight and days up to seedling emergence. Days up to seedling emergence are ones from day
of investigation start, April 20, to day of emergence. Correlation coefficients in Plots A, B, and C were —0.10, —0.32 *, and
—0.43**, respectively.
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WINLHEETLEP o7,

Fig. 3 Relationship between days up to seedling emergence and acorn weight. Correlation coefficients were —0.12, —0.16, and
—0.01 in Plots A, B, and C, respectively, all of which were insignificant.
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Table 4 Effects of litter covering on development of seedlings

Plot Number of Type II Weight (g)

seedlings (%) Liist Lsud SB R Total T/R ratio
A 9 56 * 0.17°=0.12 0.21°+0.11  0.29"=0.24 0.22"*+0.18 1.04'+0.74 1.55"=1.13  0.50°*0.12
B 65 Gerr 0.23*+0.11 0.23'+0.17 038" +0.25 0.21"+0.13  1.02*+0.49 161" =0.79  0.60"+0.26
C 66 91 0.22*+0.10 027'+0.15 047" £0.22 031* =0.16 1.12°+0.57 1.89* =0.88  0.74**0.25

Type IT (%) 32 B ERFEEOESR, REBEX A, BIlZoWwTCEObhwE zfELA (Y& p<0.05, **1& p<0.01 THE), Hht
L TR OIS (Scheffé O EHME, p<0.05) LARHEN, Resb TV 77Xy PIFESEEET Lo, L ldEnER

AN & RS

Type II (%) shows percentage of seedlings of two flashes type: Difference of Plot A or B from C was tested by 2 (™ : significant at
p<0.05, **: significant at p<<0.01). Numerals in weight column are means (Scheffé’s multiple range test, p<0.05) and standard devia-
tions. Different alphabets show significant difference. L. and Lag represent leaves of the first flash and the second flash, respec-

tively.
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