2025,38(8):178-182 FE K K X B R 5

DOI:10.16861/j.cnki.zgge.2024.0638

RS T AE RN H R =R IR
BHnE KARSEm AR
R=ZFLRAELEDANLINGR L, RES S, & RE
L RHAT AR 2 BEBURH T AW AT FEF - KA 3003845 2. REAT A A RS L KEE 300016)

T BN TR LGB (RPO)E HOGIR S A LS ZCR , LI R B 5t f R 2% 902 HEZ% 903 AT
AR ZY 340 ARIGATRL, DL @ BRI (PO AR, BF F0H T35 Y] H Y6 I S R85 1 BRI 7 25 R ok 2B A
R R . 457K, 5 PO ML, RPO AT i [ 4h 1L HIHE 7 0~5 d, BALHIHE 7 9~13 d, 45 R 7 6~
8 d. fE RPO LI, L5 A B f i Y M SR B2 v T TR 19.36%~39.33% 5 11 H B MR IEL 5 1 1 41.35% A1t i e e A
902 Z 903 A 2% 340 I I 2 AT & w40 Atk PO AHR I 2588 =1 T 8.27%17.53%+14.34% 44 3 C &30
Lt PO Kb R 32 5 1 76.92%24.66% 97.24% ; AT V& 14 [l JE ¥ & 5 70 Jil bk PO Ab#E 2 E 32 51 T 5.38%-10.43%
21.95%; AT i 5E TR 2 43 il L PO ARFH I 2 PR T 12.63%+23.32%+46.48% ; 1151 B LI B 43 5l Lk PO Kb PR & 2 42 75
T 44.00%-83.03%+28.44%. i I, RPO ACFIA M T H AR PR Sa IR S, (e dh K 275 Tt AE AR AR G 3 v T 2R
S SRR &, IR AE P TR

BRI 0 B LRI 2R K B

FE LS :S641.2 CRRFRERD: A NEHRES:1673-2871(2025)08-178-05

Effects of novel rare earth light-converting film on temperature and light

of solar greenhouse, tomato growth and fruit quality

SONG Lanfang', HUA Mingyan', CUI Shaojie', SUN Haibo', WU Jianjin®, JIN Fengmei'

(1. Institute of Modern Urban Agriculture, Tianjin Academy of Agricultural Sciences, Tianjin 300384, China; 2. Tianjin Agricultural De-
velopment Service Center, Tianjin 300016, China)

Abstract: In order to explore the application effects of the novel rare - earth photoconversion film(RPO)on tomato in so-
lar greenhouse, the taste - type tomato variety Jinza 902 and Jinza 903, and the hard - powder type variety Jinza 340 were
used as experimental materials. With the common greenhouse film(PO)as the control, the effects of the rare-earth photo-
conversion film(RPO)on the growth of autumn-delayed tomato and fruit quality in solar greenhouse were studied. The re-
sults showed that compared with the PO treatment, the RPO treatment advanced the initial flowering stage of tomato by
0-5 days, the full - bloom stage by 9-13 days, and the fruiting stage by 6-8 days. Under the RPO treatment, the maximum
light intensity in the greenhouse was 19.36%-39.33% higher than that of the control; the minimum temperature in Decem-
ber increased by more than 41.35%. The relative chlorophyll content in the leaves of the tested varieties Jinza 902, Jinza
903, and Jinza 340 were significantly increased by 8.27%, 7.53%, and 14.34%, respectively compared with the PO treat-
ment; the vitamin C content were significantly increased by 76.92%, 24.66%, and 97.24%, respectively; the soluble solids
content were significantly increased by 5.38%, 10.43%, and 21.95%, respectively; the titratable acid content were signifi-
cantly decreased by 12.63%, 23.32%, and 46.48%, respectively; the average single fruit mass was significantly increased
by 44.00%, 83.03%, and 28.44% respectively compared with the PO treatment. In conclusion, the RPO treatment effec-
tively improved the temperature and light environment in the solar greenhouse, promoted the growth of autumn-delayed
tomato plant, and improved the fruit quality and single fruit mass, which can be popularized and applied in production.
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Table 1 Phenological stages of different tomato varieties
RPO PO
s il 2 7 EAEICH-HD REAEIHCH-ED SORMICT-D WRAEm - REAEIHCH-ED 2 FHCA-ED
Variety name First flowering Full bloom Fruiting period First flowering Full bloom period  Fruiting period
period(Month-day)  period(Month-day)  (Month-day) period(Month-day) (Month-day) (Month-day)
% 902 Jinza 902 09-08 09-12 11-14 09-08 09-21 11-20
% 903 Jinza 903 09-05 09-08 11-07 09-08 09-21 11-14
% 340 Jinza 340 09-06 09-09 11-15 09-11 09-21 11-23
PO A3 7N [ it b I 3 22 AR G 45 B AR O *4 SRABRELEEE
2% 903>V 4% 902>V 4% 340, k0] %1, RPO AbHE Table 4 Highest illumination each month  kix
T B4R B A A I AR A B wm 8 9 0i nA
%2 BHirEsrtE A S SN Treatment August September October November
Table 2 Effects of rare earth light-converting film on the RPO 71.70 63.30 60.01 46.43
relative content of chlorophyll SPAD PO 60.07 5284 43.07 3745
Ab 3 A 902 HEZ% 903 HEZ% 340
Treatment  Jinza 902 Jinza 903 Jinza 340 H ’ﬁj\ RPO Ab# Eq F i’)j 7\[6 e gﬁ\g A EEil %ﬁ'ﬁ HEL o E éj\
RPO 60.23+0.48 a 65.67+1.04a  55.83:126a B PO AL HEHE Fr 17.24%F01 23.98%. LA 455
PO 55.63+1.15b 61.07+0.98 b 48.83+£1.30 b

T R S EEE R A FNG FREROR(E 0.05 K FEREE. T
.
Note: Different lowercase letters in the same column indicate sig-

nificant difference at 0.05 level. The same below.
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B3 3 FI3R 4 v, BAE H 4 39, PO Ak 3
(10 ~F- 357 ' T 5 P88 R e s s TR R 8 350 3 3 B I, T
RPO Ab B {1735 ) 0 B 52 B - - Pk ) AR Ak i 35
T G I SR B BT PRI . Horb 8 4 RPO ALFE [
ST 50 FE P8 A e v O R R R 0 T PO AR B AR 1
27.26%F1 19.37% 39 H > RPO 4k #1135 't i 58
JE B v G HE SR B 23 A PO Ak R A 0.48% Al
19.81%; 10 H {3 RPO &b B {1 35 5 HE 5 2 T 5% v
JERERRFE 2 AR PO AbERER 57 44.62%F1 39.32%; 11

®3 BATHRBEE

Table 3 Average illumination each month  kix

B, RPO AbFEREREHE =bl P IR RR B
24 HEEAENHRSENEID

A Tr) R 5o 3 = ) CR IR R AN R, B3R S AT
L, 8—11 H AR B A A B34 & #r b k. 8
43, RPO ALFR 35 f e Uil B (R 33
=T PO KbEE, 3R 53731 9 4.28%+2.08%+2.62%. 9
HAp, e 6 AN HE - 35 SR T PO AL B, FETR A
1.47% 5 5 i Sl A S AU = T PO AR EE, 39 1 4y
HIA 0.49%A1 4.01%. 10 H 43, RPO AbFE 34
A R = T PO ARER, B4R 43 51 1.6% Al
0.49% ; T S IRAK T PO AL FE, FEIE A 3.02%. 11
H 4, RPO Ab PR P35 0 B UL AR Y
T PO LB, S8R 5358 5.84%1.76%41.35% .
DL g KB, RPO AL ERBEA A 40 i i iR 35
F PO bR, WL AL v AR SR = N B
AR, BETT AT %0, RPO AL B IR SR 1T T PO AbHE.

%fi iﬁ Z A . 2)0 Hb 11\11 A . 2.5 FERRIE MRS
reatment ugust eptember ctober ovember . .
5] N N3 Fh B S 2
RPO 508 oy 7 17 3R 6 1, RPO AL ) i SRS H 4E A 3K C
g S —N = N
PO 14.17 8.42 8.1 441 RURT PR [ 2 53 25 75 1 PO AR, i 5
®S5 HLELIRIEE RSN
Table 5 Effects of rare earth light-converting film on temperature
YRR R IR
Kb Average temperature/°C Maximum temperature/°C Minimum temperature/°C
Treatment 8 H 9 H 10/ 114 8 H 9H 104 114 8 H 9H 05 1A
August  September October November August  September October November August  September October November
RPO 33.63 2747 23.51 1849 56.84 53.37 51.52 4444 18.40 11.15 9.65 7.76
PO 3225  27.88 23.14 1747 55.68 53.11 49.55  43.67 17.93 10.72 9.95 5.49
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Table 6 Effects of rare earth light-converting film on
tomato fruit quality

w4z © o WO
. - wCA ERR) ,
it Fef AbEE Vitamin C . o BT
. Titratable acid .
Variety =~ Treatment content/ content/% Soluble solids
(mg-100 g" ? content/%
2% 902 RPO 18.63+0.04a  2.49+0.025b 8.43+0.088 a
Jinza 902 PO 10.53+0.17b  2.85£0.053a 8.00£0.058 b
2 903 RPO 14.76+0.03a  2.86+0.040b 7.73+0.088 a
Jinza 903 PO 11.84+0.66 b  3.73+£0.033a 7.00+0.058 b
2% 340 RPO 9.29+020a  1.5240.023b  5.00£0.100 a
Jinza 340 PO 4.71£0.53 b 2.84+0.025a 4.10+0.056 b

A FNG FRER R R — b P A [ AR B AE 0.05 /K1 2 5+
2.
Note: Different small letters indicate significant difference be-

tween different treatments of the same variety at the 0.05 level.
2.6 FEXPEXEIMTIILERREMNFN

FHE 7 AT %0, RPO Ab B (1) it 1 35 5 SR o 04
B 5T PO AL, A% 902 4 2% 903 4% 340 1
RPO 42T 5. i & 5 PO Kb BEAH L 43 1) 12 3%
T T 44.00%.83.03%.28.44% . H L] A, B
JIEE 4 B ] DAY 25 42 e 2 A5 ) SR B AT &
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Table 7 Effects of rare earth light-converting film on

average fruit mass of tomato g
4k 2 902 HEZk 903 HEZK 340
Treatment Jinza 902 Jinza 903 Jinza 340
RPO 71.97+0.69 a 103.54+0.50 a 82.10+0.31 a
PO 49.98+0.60 b 56.57+0.42 b 63.92+0.58 b
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