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Application of mulches and solar insulation technology
for framed substrate culture strawberry

MI Lin, HUO Heng-zhi, WAN Chun-yan, LI Jin-feng, CHEN Xue-ping

(Zhenjiang Institute of Agricultural Sciences of Jiangsu Hilly Area , Jurong, Jiangsu 212400, China )

Abstract; [Objective] The study was to research the effect of different mulches and solar insulation

technology for substrate culture strawberry,compared with soil culture,in order to find the optimal combi-

nation of insulation treatment to make sure that strawberry can grow well in winter. [Method] Taking

“Red cheek” as the test material, soil culture as a control (CK),5 kinds of mulches treatments were set,

the
the

treatments were as follows: substrate culture with no films;black films outside, without internal curtain;

white films outside, without internal curtain; white films outside, black films inside; black films outsi

white films inside, marked CK1,T1,T2,T3 and T4. And taking the best insulation treatment conveying

de,

SO-

lar hot water as T5, the temperature in 0. 05,0. 10,0. 15 and 0. 20 m of different treatments at different

time was measured as well as the internal temperature,mean fruit weight,the largest fruit weight,average

* [ A M 2011-12-19
[EAWH] TLHA H EQBH % 20 H (ex(11)2018.,cx(10)109) 5 YLIR 4 BHE 345 205 H (BE2010436) 5 HIVL T RHE 3£ 4Rl
B (NY20100020) 5 7145348 4l B4 g 4 4 991 B (6210814)
[E#RA] BE M1963—) 35 VLR FHE A IWF 5t 5+ 5 T A SRR T 0 A B B R B S dfie T B 5%

E-mail :jsrmn6217 @ sina. com

¥y



122 P AL AR MBI A2 4R (A SRR 2 B 5 40 &

yield per plant,soluble substance and average hardness of different treatments. [Result) In the mulches in-
sulation test,the temperature of every treatment had minor differences during the process of 09:00 to 18:
00; However,there was remarkable difference during the period of 21:00 to 06:00 the next day, which de-
manded a strict heat preservation, T3 treatment was significantly superior to other treatments; The temper-
ature was obviously higher than other treatments in every different depth substrate,its average tempera-
ture reached 18. 4 °C ; The average temperature of internal temperature was 17. 4 °C, which was also obvi-
ously higher than others. In the solar insulation test, the temperature of T5 treatment,during the period of
18:00 to 06:00 of the next day.which called a strict heat preservation, was significantly superior to other
treatments in every depth and every time; The situation of the internal temperature was the same positively
related; The main fruit economic characters of T5, T3 treatments were significantly better than the CK.
[Conclusion) T3 treatment was the best insulation treatment for substrate culture’ strawberry in winter,
during the low temperature period of winter, T5 treatment carring solar hot water to substrate had an obvi-

ous effect for raising temperature. These 2 measures solved the problem of heat preservation in winter and

ensured the good growth of strawberry.

Key words: strawberry; substrate culture;mulches;solar energy;thermal insulation technique
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Table 1 Effect of different insulation treatments on the medium temperature C
WRRZ ) gy RV /m Sol layer BUREREZL ) HJRIRIE/m Soil layer
Dct_cctlon Treatment Dct.cctlon Treatment =
time 0.05 0. 10 0. 15 0. 20 time 0.05 0. 10 0.15 0. 20
CK 13.1b 14.3 b 15. 3 be 15.8 a CK 18.5 b 18.5 b 18.5 a 17.5 ¢
CK1 12.0 ¢ 14.1b 14.3 ¢ 13.7 ¢ CK1 19.0b 18.6 b 17.3 a 17.6 ¢
06100 T1 12.6 be 14.6 b 15.0 be 14. 4 be 18,00 Tl 19.3 b 19. 3 ab 18.9 a 19.8 b
T2 13.0 b 14.7 b 15.2 be 14.6 be T2 19.1b 18.6 b 18.5 a 19.0b
T3 14.1 a 16.3 a 16.7 a 15.9 a T3 20.5 a 20.3 a 18.8 a 21.2 a
T4 13.5 ab 15.0b 15.7 b 14.8 b T4 19.5 ab 18.9 b 19.3 a 19.2 b
CK 14.4 a 14.3 b 14.9 ab 15.4 a CK 16.7 ¢ 17.5 ¢ 18. 3 be 17.7 d
CK1 13.6 a 13.6 b 13.8 b 13.1¢ CK1 17.6 b 18.6 b 17.8 ¢ 17.9d
09.00 T1 14.0 a 14.1b 14.1 ab 14.1b 21,00 T1 17.7 b 19.3 b 19.4 abec  19.6 b
T2 14.1 a 14.3 b 14.3 ab 14.0 b T2 18.0 b 18.8 b 19.3 abe  18.6 ¢
T3 14.7 a 15.5 a 15.2 a 15.2 a T3 19.5 a 21.2 a 20.8 a 21.1 a
T4 14.2 a 14.2 b 14. 8 ab 14.4 b T4 17.9b 18.9 b 19.9 ab 18.9 be
CK 17.3 a 15.9 a 15.4 a 15. 6 be CK 15.6 ¢ 16.4 d 17.5 be 17.1 cd
CK1 17.0 a 14.2 ¢ 13.8 a 13.7d CK1 15.3 ¢ 17.2 cd 17.2 ¢ 16.8 d
12.00 T1 17.4 a 15.1 ab 14.7 a 15.7 be 24,00 T1 16.4 b 18.2 b 18.5 be 18.0 b
T2 16.8 a 14.7 bec  14.5 a 15.1 ¢ T2 16.5 b 18.0 be 18.5 be 17.5 be
T3 17.5 a 15.9 a 15.0 a 16.9 a T3 17.5 a 19.6 a 20.2 a 19.8 a
T4 17.2 a 15.2 ab 15.2 a 16.1 ab T4 16.7 b 18.1 be 19.0 ab 17.7 be
CK 19.0 ab 17.7 ab 17.0 a 16. 6 de CK 14.4 ¢ 15.4 ¢ 16.7 be 16. 6 be
CK1 18.6 b 16.5d 15.7 a 16.1 e CK1 14.1 ¢ 15.7 ¢ 16.0 ¢ 15.9 ¢
15.00 T1 19. 3 ab 17.5 abe 17.1 a 18. 2 be 0300 T1 15.4 b 17.4 b 17.6 abc  17.2 b
T2 18.7 ab 16.7 cd 16.6 a 17.5 cd T2 15.4 b 17.3 b 17.6 abc  16.7 be
T3 20.3 a 18.3 a 16.6 a 19.9 a T3 16.6 a 18.5 a 18.8 a 18.5 a
T4 19.1 ab 17.1 bed 17.5 a 18.7 b T4 15. 8 ab 17.3 b 18.1 ab 16.7 be

TE « [ 5 B 5 bn A [ /NG 52 6 25 2 7R Ak B 2 () 19 22 5308 B 35 K7 (P<<0. 05) . T A,

Note: Different small letters in the column mean significant difference at P<Z0. 05. The same below.
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Table 2 Effect of different insulation treatments on the internal films temperature C

b 3 42 B %] Detection time Ef‘\ﬂ{ﬁlg
Treatment =5 o 09:00 1200 1500 1800 21,00 24,00 03:00 tcm;i:im

CK1 6.5 b 22.0 a 25.5 a 22.5¢ 13.5d 11.0 ¢ 9.4 b 8.4c¢ 14.9 b
T1 9.6 a 21.9 ab 23.5 ¢ 22.6 ¢ 15.1¢ 13.1b 11.7 a 11.2 b 16.1 ab
T2 9.5a 17.9d 21.9 e 23.3 b 15. 8 ab 13.6 ab 12.0 a 11.3 ab 15.7 b
T3 9.7 a 21.3 be 24.3 b 29.8 a 16.2 a 14.0 a 12.3 a 11.8 a 17.4 a
T4 9.8 a 21.0 ¢ 23.0d 22.7 be 15. 3 be 13.3 ab 12.0 a 11.5 ab 16.1 ab
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Table 3 Effect of insulation treatment on the medium temperature C
?Ulﬂiﬁ%ﬂ b 3 + )2 /m Soil layer ‘?D]'Jiﬁ%'] b + 2% E /m Soil layer
Delécllon Treatment Delgcllon Treatment -
time 0.05 0.10 0.15 0. 20 time 0.05 0.10 0.15 0. 20
CK 9.3 a 10.4 a 11.0 a 11.5 a CK 12.6 b 12.5b 12.9b 12.6 a
0600 T3 7.4 b 9.0 ¢ 9.6 b 9.1¢c 18:00 T3 12.9b 12.8 b 13.0 b 9.5a
TS 7.6 b 9.9b 10.8 a 9.8 b T5 15.8 a 15.6 a 15.0 a 15.1 a
CK 9.7 a 10.2 a 10.6 a 11.3 a CK 11.6 b 12.2 b 12.7 ¢ 12.8 b
09:00 T3 7.8 b 8.5b 9.0 ¢ 8.8 ¢ 21.00 T3 11.4 b 13.0b 13.3 b 13.0 b
TS5 9.9 a 10.1 a 9.9b 10.1b T5 14.7 a 15.5 a 15.1 a 14.2 a
CK 12.5 b 11.2 a 11.0 a 11.2 b CK 10.3 b 11.5 b 12.1b 12.4 b
12.00 T3 10.5 ¢ 8.8 ¢ 8.8 ¢ 10.3 ¢ 24.00 T3 9.2 ¢ 11.7 b 12.3 b 11.7 ¢
TS 13.4 a 10.5 b 10.4 b 12.2 a TS 11.8 a 13.8 a 14.2 a 13.2 a
CK 13.7 a 12.9 a 12.4 a 12.2b CK 9.4 ab 10. 8 a 11.5 b 11.8 a
15:00 T3 14.0 a 11.2 b 11.4 b 13.9 a 03:00 T3 7.7b 10.0 b 10.9 b 10.0 b
T5 13.7 a 11.2 b 11.2 b 12.1b TS 9.5 a 10.6 a 12.6 a 12.2 a
2.2.2 £A:EA HE1AH,T3 M TS A 2.3 FAAKRBLEMNSEREESRLLFER
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Table 4 Effect of different insulation treatments on the fruit economic characters of strawberry

o FHRRRGR e RARRRR /e FHRHE /e UEE W/
Treatment Mean fruit The largest Average I8 0 2 /4 (N+cm 2)
catme weight fruit weight yield/plant Soluble substance Average hardness
CK 14.3 ¢ 58.0 b 214 ¢ 10.4 ¢ 2.65¢
CK1 13.54d 51.0 ¢ 152 d 11.2 ab 3.03 a
T1 14.3 ¢ 46.0 d 176 d 11.0 b 2.84 b
T2 13.6d 53.0 ¢ 166 d 11.1b 2.84 b
T3 15.1 a 60.0 ab 253 b 11. 2 ab 2.74 be
T4 14.8 b 57.0 b 223 ¢ 11.0 b 2.74 be
TS5 15.1 a 62.0 a 293 a 11.4 a 2.74 be
3 W i IR BH R 58 7K AT 0 #R TR I KA o iR S T8 2
» e

TR A ERIRE R 5 °CL15~20 'CHR
FAERKRERE . APFGE R, T AL HE (Ohss A
IR TN A 1Y PN IR R ORI RS B IR B2 AE 06: 00 —
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