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Table 1. Influence of various mulches on soil temperature at 10cm depth,

Temperature (C)

Mulch treatment?

1988” 1989 1990*
NM (Control) 22.1+3.8° 23.0%3.4 22.8+2.7
””””””” BW U 20.9%2.4  225%25  23.0%L9
SL 21.5+2.5 23.6+2.8 -

BL 21.3+3.0 24.2£2.6 -

MH - - 23.5+1.9
CL 26.4+5.3 25.5+3.2 26.4+3.5
HA - 23.3+2.8 23.3+2.2

* NM:no—mulch;BW:black and white laminated film (trade name is "Shirokuro daburu maruchi”}; SL ; silver
laminated film;BL:black polyethylene film ; MH:near—ultraviolet reflecting polyolefin film (trade mane is ”
Miranesuku—~hichie” );CL:clear polyethylene film;IIA:high ridge and allover mulch with BW.

’ From Jul.2 to Aug.1.

* From Jul.2 to Aug.15.
“ From Jul.12 to Aug.15.
* Mean +8D.
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Fig.1. Diurnal changes in average soil tem-
peratures of the experimental periods
under various mulch treatment.

Above : from Jul.2 to Aug.15, 1989.

Below:from Jul.12 to Aug.15, 1990.

*Abbreviation of mulch treatment 1s

the same as those in Table 1.

Table 2. Influence of various mulches on soil moisture contents (pF) at different soil depth.

Muleh 1988 B 1989 1990°
treatment® 10cn 20em 20em 10en 20en
NM (Control 2.70+0.24a° 2.63x0.33a 2.05x0.32a 2.00*0.27Ta 1.87x0.3Tns 2.13x0.39a
TTUTTBW T 2/5440.26b 2.46£0.3%be 1.79%0.22¢  1.90+0.25b  1.75+0.25ns 1.80=0.18D
S L 9.56+0.24b 2.40+0.26cd 1.81-0.21bc 1.87+0.22be - -

BL 2.62+0.19ab 2.55+0.30ab 1.84+0.28bc 1.91+0.19ab - -

MH — - - 1.79+0.32ns 1.74+0.30Db
CL 2.41+0.35¢ 2.20+0.29d 1.887%0.32bc 1.94+0.24ab 1.72+0.22ns 1. 76+0.22b
HA - - 1.80+0 9Tbe 1.77=0.17Tc 2.05%0.27ns 1.82+0.22b

“ Abbreviation of mulch trecatment is the same as those in Table 1.

’ From Jul.18 to Aug.3 except Jul.22,24,29, and 30.
* From Jul.3 to Jul.26 except Jul.6.
“ From Jul.13 to Aug.4 except Jul.22,28 and 29.

* Mean * SD. Mean scparation within columns for each mulch treatment by Duncan’s multiple range test, 5% level.



4 JeiiE RSB E W 635 (1991

XEERETH -1, TBESF 7N K MO
ZOZIXKIBIBEAERBNED SN - 1 (K
2 )

WAL B L F IRicke~, THES 70
X, Foln— XLV TEHIRLHR] XKTHE
F AHHON S S, 1989F L TN990ETIE <
WF g RicH~N1~2 8L, 19884ETIr 9 HE
K-t (&3

1989 IV DORENE , NBO TH< L
F 1 RicBWT, 8 H20HIT1330% L1 Eokkhsh
LXK 3), THEH) KoMz vwRIE, ME
<VF ) REOBESMIEL, 8 H0HDHZ L

8p

%)

(

0
60

50

percentage

40P

30

20f

Missing plant

NM? BW MU CL HA

Fig.2. Effect of various mulch treatments
on missing plant (Aug. 10,1990).
* Abbreviation of mulch treatment is
the same as those in Table 1.
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Fig.3. Relationship between bolting on Aug. 20 and soil temperatures under

various mulch treatment (1989).

Table 3. Harvest time of each mulch treatment.

Mulch treatment? 1988 1989 1990
NM (control) Aug.16 Aug.9 Aug.9
BW T Aug.7  Aug.8 Aug.8

S L Aug.7 Aug.8 -
BL Aug.15  Aug.9 -
MH — - Aug. 9
CL Aug.16  Aug.8 Aug.11
HA Aug. 7 Aug. 7

%)

(

Bolting percentage

* Abbreviation of mulch treatment is the same as

t

hose in Table 1.
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Fig.4. Effect of various mulch treatments

on yield and flesh head weight.

* Abbreviation of mulch treatment is
the same as those in Table 1.
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* Abbreviation of mulch treatment is the same as those in table 1.
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Fig.5. Changes of mineral-N in soil as af-
fected by N fertilizer rate and with (O)
and without (@) mulch.

Above:1989. N rate: —;2.0kg/a.-;4.0kg/a.
Below:1990. N rate: —;1.5kg/a.*;4.0kg/a.
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Effects of Mulches and Nitrogen Fertilizing
on the Growth of Summer Harvesting Head Lettuce
in the Northcentral of Hokkaido.

Koji KawAGIisHI*, Takehiko TSUCHIYA**
and Toshio TSUCHIYA*

Summary

In order to clarify the effects of mulches and nitrogen fertilizing on the growth of summer
harvesting head lettuce, soil temperature, moisture content and mineral nitrogen in soil under
the mulches were investigated on the Brown Lowland Soils from 1988 to 1990. Five kinds of
films for mulching were as follows; blacd and white laminated film (BW), siver laminated
film (SL), black polyethylene film (BL), near—ultraviolet reflecting polyolefin film (MH) and
clear polyethylene film (CL).

1. The high soil temperature was controlled under the BW, and then the variation was small-
er than under no—mulching (NM ; control) or under the other mulches, In addition, soil
moisture content under BW tended to decrease more slowly than in NM, Consequently, bolt-
ing of head lettuce was prevented more in the BW plot and the growth was better than in the
other plots,

2. In each of CL and NM plots, bolting of head lettuce was increased and the yield was less.
This was because soil temperatures under the CL was higher than the others, and the soil
temperature in the NM was so variable that the maximum temperature was higher than the
others, It was supposed that the soil temperature over 25 °C was unsuitable for the growth of
head lettuce,

3. The abnormal head formation was increased and the growth was inferior in the high
nitrogen fertilized plots (N 4.0kg/a), since the mineral nitrogen content in the soil were more
than 20 ng/100g. It was supposed that the abnormal growth was frequently caused by more
than 10 mg/100g nitrate nitrogen on the Brown Lowland Soils.

4. It is recommended to use a mulch film like BW to get a stable quality and yield on head
lettuce cultivation, because these mulch films had kept the soil temperature moderate and soil

moisture even in the summer season in Hokkaido,

*Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Shibetsu, Hokkaido, 095, Japan.
**Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082, Japan.
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