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Effect of Net Covering on Rlsmg Temperatures and Preventing Late Frost
Damage in Japanese Pear Orchards

Kazuo TAHIRA, Keiiti OkAwA, Tuyosi OTUKA, Hironari Hr'yaMa and Sumio KATAGIRI

Summary

The effect of net covering on rising temperatures and preventing late frost damage in Japanese pear

orchards were examined.

1. The minimum temperature in a pear orchard on May 4, 1991 was - 2°C . The rate of damage to
the pears was neglible where net covering was used, and was 48.5~55.8% in the control group.
Most of the damage was in the upward spurs of the control group.

2. The minimum temperature in a pear orchard on March 6, 1993 was - 2.4 °C . The increase in
the air temperature at 1.8m above the ground surface ranged between 0.2 and 0.7 °C . The
increase in fruit temperature at 1.8m above the ground surface ranged between 0.2 and 0.5 °C .
The rate of damage to the pears was 49.7% where net covering were used, and was 78.1% in the
control group.

3. The minimum temperature in a pear orchard on April 7, 1993 was - 1.7 °C . The rate of damage
to the pears was 3.4% where net covering were used,and was 44.9% in the control group.

4. These results suggest that cheesecloth(1.25mm) covering was very effective for preventing late

frost damage at -2 °C .
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Table 1. Effect of net covering on preventing late frost damages in 4 May 1991

Treatment flower z Y X w \" injured fruit
cultiver bud direction @ ® ® @ ® (@®+®) (%)
net covering kosui spur upper 88 6 6 6
(1.25mm) ” ” side 90 10 0
#  axillary bud upper 90 10 0
” ” side 88 12 0 1.5
hosui spur upper 86 14 0
” ” side 100 0
#  axillary bud upper 79 21 0
” ’” side 100 0 0
Control kosui spur upper 10 45 45 90
” ” side 22 26 4 17 30 47
# axillary bud upper 26 9 13 22 30 52
” ” side 65 20 10 5 5 48.5
hosui spur upper 7 7 21 64 85
” ” side 26 35 13 26 39
#  axillary bud upper 6 18 24 53 77
” ’” side 48 30 13 9 22 55.8

Z)healthy fruit

Y)reddish fruit

X)peel puffing
W)lacerated wound
V)severe lacerated wound

Table 2.  Effect of net covering on raising temperatures in 6 March 1993

position Temperatures(°C)
Treatment
(height) 3:00 3:30 4:00 4:30 5:00 5:30 6:00 6:30 7:00 7:30 8:00 9:00
net air tem.1.8m -08 -15 -12 -09 -13 -14 -17 -08 -02 21 43 104
covering fruit tem.1.8m -07 -08 -08 -08 -07 -10 -13 -07 -0.1 32 52 107
Control  airtem.1.8m -14 -18 -15 -12 -15 -18 -24 -10 00 33 52 118
fruit tem.1.8m -1.1" -13 -13 -10 -12 -12 -15 -09 -0.2 40 6.1 120

Z)The sun rose in the east at 6:02
Y)3:57 -1.5C —-0.8 C
X)3:27 -1.2°C —--02C

Table 3.  Effect of net covering on preventing late frost damages in 8 March 1993

Treatment zZ Y X w A% injured fruit
@ @ ® @ ® (@+®) %)
net covering 1.5% 0.3% 48.5% 49.7% 0.0% 49.7 %
Control 0.0 0.0 219 78.1 0.0 78.1
NS NS * * NS *

Z)healthy fruit

Y)reddish fruit

X)peel puffing

W)lacerated wound

V)severe lacerated wound

U)NS and * are nonsignificant and significant at P=0.05, respectively, by t- test.



Table4. Effect of net covering on preventing late frost damages in 31 March 1993
Treatment Z Y X w v injured fruit
©) @ ® @ ® (®+®) %)
net covering 41.7 % 0.0% 8.6% 9.7% 40.0% 49.7 %
Control 17.5 0.0 44 8.1 70.0 78.1
* NS NS NS * *
Z)healthy fruit
Y)reddish fruit
X)peel puffing

W)lacerated wound
V)severe lacerated wound

U)NS and * are nonsignificant and significant at P=0.05, respectively, by t- test.
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Table5. Effect of net covering on raising temperatures in 6 ~7 April 1993

position Temperatures( C )
Treatment
(height) 23.00 24:00 1:00 2:00 3:00 4:00 500 6:00 7:00 800 9:00
net air tem.1.8m 4.1 2.5 0.8 01 -04 -11 -14 -10 33 9.6 11.2
covering fruit tem.1.8m 4.1 2.8 1.1 05 -02 -09 -12 -09 43 113 110
Control  air tem.1.8m 3.8 2.1 07 -01 -06 -11 -17 -07 4.4 11.1 126
fruit tem.1.8m 3.1 1.6 04 -06 -12 -18 -18 -0.2 7.6 148 139

Z)The sun rose in the east at 5:16

Table6. Effect of net covering on preventing late frost damages in 13 April 1993

Treatment Z Y X w A\ injured fruit
) ® @ @ ® (®+®) (%)
net covering 96.6 % 0.0% 3.4% 0.0% 0.0% 0.0%
Control 55.1 0.0 44.9 0.0 0.0 0.0
* NS * NS NS NS
Z)healthy fruit
Y)reddish fruit
X)peel puffing

W)lacerated wound
V)severe lacerated wound

U)NS and * are nonsignificant and significant at P=0.05, respectively, by t- test.
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