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Abstract: To explore the effect of the indoor thermal environment on the yield and quality of strawberry, we
installed the phase change material and solar air collector in the trapezoidal north wall of solar greenhouse. We ana-
lyzed the wall surface temperature, root environment temperature, indoor and outdoor temperature and the difference
in the yield and quality indexes of strawberry between trapezoidal wall of active-passive thermal storage greenhouse
(abbreviated as Tr) and ordinary greenhouse (abbreviated as CK). The results showed that: the wall surface tempera-
ture, root ambient temperature and indoor temperature of Tr were significantly higher than those of CK regardless of
any typical weather; the yield in the treatment group (Tr) was (1 396.604+38.99) kg, which was 44% higher than that
of CK (969.32+23.78) kg. Active-passive heat storage system could increase the contents of glucose, fructose and
sucrose in the strawberry fruit by 33%, 28% and 57%, respectively, and it also increased the contents of soluble sugar
by 17%, sugar-acid ratio by 75% and vitamin C by 30%. The results of this study could provide a reference for im-
proving the greenhouse heat environment, and improving the quality and yield of strawberry.

Key words: solar greenhouse; wall; temperature; strawberry; quality; yield

TR FOGIR ERANREF AL IR AIRR RSN S R RS R AP,
&, HIRAEEYI T & Y i e i 2. eah, FEATLEHG, HIRRMHEGA LR, B sE
fEi = R AUE B IR AR A B T bR E EHEHEEREMAARSEN. EdRfJLHER,
AR ZR P, RERPIAE, ZEEE SN A RRR N EE RO FEOBAN,

WS BEA: 2019-12-09
E&WmB: TERKEABXEAFRTRIERIE (2016BZ0901) #EH).
EE®B M 25 W, HFJ 5. E-mail: 1017903990@qq.com

* BIEEE: kg, #t, #d%, HLAES. E-mail: zhyhcau@sina.com



47 % 4 34 o MOAR AR E BRGNS HOIR S AR K B B K 2R 649

AN, BT A B, A 0B A R
FEMMBIIA, SR BT REVR A R R 6L,

FHASMPRME S BR R, B i # I Re,
TERSTABMIEDLT, Ak NG 2 P R AR,
AFTRFEE NI R R, SRR A KR
BRI RE S RE . AHASAPRLE R I B A KBRS, 4
I g g T LR TR SR, i AR S fE ke
Xie B AH A AF R 0 20 5 %= b Ak 5L T DL
SRALIE AR AEAE, RAART K FTA 103 he
BOL T ERUOSR AN R AR A AR 7T, K BT
T RO AF AR AR i i sl s B b, s iR =
PR IR SR

K BH B 72 S TR A w8 RO FH O BH 8 S5 P 12
%, ATLLER SR R IR R = . Lazaar 2511
KT B EENSTRZEMTAIE, RSN
¥ E 2°C, Joudi A1 Farhan!2ROHF 72 5641F 7 ACRH
BT AENERGERME S A EMAERRN
46%. Attar ZE3M A B YN T I e A A% (1 °F
BOKFHBESE IS (FPC) RN R i s, ol
DIKGE4ZE 1000 m? 35 = IR ARG 51.8%, FF
B HIE S AR 5°C. (R LA E R R Rk ER
A ok iU L B AR

TR RE R HOGIR = R B R AP fRE
B RN LIS, EFRE P b X 753 2] T K
TR 04170, AR 2 K 5o 1 AL AN R 2 8 1)
BEIA TSI T . S R K SR E F R
FABRBI IR 772, s KPR B IR G N Hi %R
BEMR R, STk, 1EE KA
FEBEAA ) H Y6 IR == 056 3 VR A H A b R AR BH
FREMBHAEM LW XERRS, RIEFHE
HAE, MTRERAE. HEASEATR, B
NAZHE R MEIRIOE IR, AR
J AR Re IR S
1 #MR5R*®
1.1 REERE

R HeE =M T rE R 2 R EE 2
[X (38°55'N, 106°35'E). fitidiE & Nidbik-1v A
Hotiaz, ALdteirg, ARGk, KEOm, BfE
10.0m, H#E 43 m, JEHEE 3.7m, JRBEY 2.5m,
0.9 m, ZR7 L% & ALRE 8 1.5 m BB
5% . HEFRE R PO BK AR, BE R
R PRI R, R G R L.
1.2 Wk AEE

121 KB EEBKET RSS2 NE

FEX, A E-RES AL EREE (T
BIRE (CKD, 2 =M MEE 500 mm FIP)Z PO fiX
T CRARZEZEH). RAE. 8. MIBESEER =
HAT 23 (8538 )« FHAR IR = 1 AL BRIk T2
WAL CRAER TR 2324, F 8y A
B AR B KR IR — e t e
TREE LR SIBR, S M AR R IR =
PA A8k P 2 T B R i AU, R g DA 40 mm
B R H 2D YRR, WOBEHAR R FE 40 mm,
3 3 P AR 5 40 mm x 40 mm AHEHE(E IR &
JeE N R X BT R, ARG N TIFsEdhr. R
JEEREIER b, Tr BEAARSREARG 2 m 0SB T B Ak
R RS AR A IRTZ 10 em WA B B2 <EiE, EF
L 200 mm [¥) PVC 42 R, BRIZ I 5 B 1
P S EE I IS A A B R 40 mm AHARIR
GRS, REAIEEE DS XALH 200 mm
PVC &i#H:, APjIE PVC &8 B O KRG
WA, R XL E 5 SMA K FH B 2= S #
& CH P MR BR A IRt A I XL
HEATREAR S B SAE I, T -pE Bh Al
BEMERRG . REHHENLE 1, XHLUSITH
8] 4% H 10:00—16:00.

F-# s A A E R = (Tr) A EE = (CKD
PR A A CHHOL T PR R B R AL, iR
= M EERAEAR R, DUCHA (8] g AL T8 3
B, FH 12:00—14:00 JyidE XU TE .

AP iSO i
Solar air heater

1 E-#HHABLEEREERRS
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Figure 2 Changes of greenhouse indoor and outdoor temperature in typical weather
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Figure 3 Changes of greenhouse soil temperature in typical weather

I 2a A%, MR (2018-02-03) llE
HAlE Tr BRI SHTEEE 4.23~18.29°C, CK K

SIBWEENTERE 2.09~19.38°C., SLAUHER Tr. CK
NEANERSIE N 9.89 9.49 Fl-14.32°C,



47 % 4 1 ES

WA AR & RGN H G IR = IR 358 B g B L i Jo I S 651

Tr “FH/RIREE CK % 040°C, Tr. CK M =AU
[ TR 743« 6.15 F1-18.10°C, Tr #IAFH)
SIREL CK & 1.28°C, Tr. CK M =AM IAIF-
BARIRA AN 423 L 2.09 A1-22.77°C, Tr #IA
BRI CK & 2.14°C

HE 2b A7%1, SRR (2018-02-09) llE
W] Tr ARBEITEE I 7.34~13.48°C, CK 1

SIRBENTEEE 6.58~12.50C. #AIBHR Tr. CK
Je ZEAMFRIR A8 9.85. 8.90 Al - 4.14°C,
Tr “FHREE CK & 0.95°C, Tr. CK K =AM
W45 05M 9.13, 8.33 1 -4.67°C, Tr K [H]
AR CK & 0.80°C, Tr. CK M ZEAMIK
(B3 B AR SR AN 7.34. 6.58 Fil - 7.82°C,
Tr R AIRACF IR CK & 0.76°C.

. - 30 0

30 o Tr -eCK a o Tr - CK b } o T -e-CK ¢
o 25 25 25
3
g2 20t 20t
o
=W
- o . t‘%&m
$) i A
;3 10+ 10 10
=E] 5t 5 51

{) PPV P B TP TP TP S B T TP PR P TN TP TP PR TP P B B PR TP | 0 Ladadod ot babataladadod ot it o tab olatal odad dod 0 llllllllllllllllllllllll

0:00 4:00 800 12:00 16:00 20:00 0:00  0:00 4:00 800 12:00 16:00 20:00 0:00  0:00 4:00 800 12:00 16:00 20:00 0:00
i %1/min Time i % /min Time 5 %/min Time

a. MK Sunny day (2018-02-03); b. BIK Overcast(2018-02-09); c. %z K Cloudy (2018-02-20)

4 HBAIRSEEE

MBI AREREEWL

Figure 4 Changes of greenhouse wall surface temperature in typical weather
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* 1 RPMAREENESHH~E

Table 1 Early-yield of strawberries in two trial greenhouses
4 BRH/g PR /% TR/ % /g
Group Single fruit weight High quality fruit rate Malformed fruit rate Yield
Tr 17.14+0.65 2A 19.76x1.15 A 3.35+0.81 34 1 396.60+38.99 a4
CK 11.19+0.12 b8 12.30+0.46 B 7.61+0.63 °A 969.32+23.78 bB

E: FIARNGFRERR P<0.05, FFIAFRKE R P<0.01, 45N MtSE. TIH

Note: Different lowercase letters in the same column mean P<0.05, different capital letters in the same column mean P<0.01,

and the results were calculated as M+SE. The same below

* 2 AMAKEENESIHRIMR
Table 2 Fruit quality of strawberry grown in the two trial greenhouses at the early stage

4l AIEERTEEE % FAMREESE%  FRER SR % BERRLL  4EEER C E8/mg100g!  EE/kg

Group  Soluble solid content ~ Soluble sugar content Titrate acid content Sugar-acid ratio Vitamin C content Hardness
Tr 9.57+0.06% 20.89+0.99%4 0.25+0.01°8 82.79+1.67 106.04+4.25%4 0.73+0.0134
CK 8.60-:0.04%B 17.89+0.540A 0.38+0.0134 47.3042.17%8 81.38+3.46"8 0.69+0.01°4

* 3 AMANEENESIARIBEASSE
Table 3 The contents of sugar components in earlier-stage fruit of strawberry grown in the two trial greenhouses

H B B:/mg g Sugar content (FW) TR A%

Group M Fructose % B Glucose HEME Sucrose M Total sugar Starch content
Tr 41.85+0.084 16.25+0.6924 38.81+0.9224 96.91+£1.57*4 3.17+0.0224
CK 32.57+0.50B 12.19+0.95bA 24.61+0.508 69.36+0.16B 2.70+0.108

23 AMAREENESHIIHRISARK
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BoRT Tr Al CK I SRR A SR sl R T
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R C . WHEESE N B bR r I atas
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B EREEREE, 2RlE0E 11.28%. 75.03%
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