FYI4ETE SR, Plant Physiology Journal 2017, 53 (12): 2147-2156  doi: 10.13592/j.cnki.ppj.2017.0377 2147

A EAR LSRR XS R AT B I R R SEdm RV F2 0

B SR AR IR, R AR, E R, R

AR KA T Z R 5 TR AR, AR S B e Rt R ol TR 2 XM Sy o, A 2 2 B X s 2, LR 2R
BT A P B R G R, L ZRZR 22271018; *Fe e i AR £ FEBE, 11 2328 42271000; “ Ll ZR Al K24 R R ILRIAE, 1
RIRU271018

FEE: h 7 ikiE AR A 7 HI2 RFAE, ARRXIE VA LT &4 RSB AT SUE IR XA, R A A LL &84 e R B AL
FRIB L RMPE G F M BT RS A K. RS EE ST, SR, REFERBMOT A, EREN: L7
FrERF, 2t BRRE RIS, A KL FHA R EH R, 5t RBAEANIEAR b, KMN-2X 3605 45 45 67 B 4% 3F S ie
Gt R AT YRR, st Zabi. £PF 24 ERLOMEHNBERS, AFATFREE S, RETHEME, £AL2EC
(Vo) e & IR AW R, UEBEEEZHP R AT THRRELFTHORE, FA ZKMN-2MBLE 2 FTRELF
FAFATIRIR 5 T 41.40%, 53488 Ffa st AR b, KMN-2M2 8 £ 8 2353 % 5 K R 2B R B (PAL) Fo & H-BF 744
Br(CHI)E M 5. 4L, LG L P A T4 A AL 9548 53O 620 &, itk A K, Mg in =&, BFF AR

RBRIEAR P KA BEE M) Tk, P H AR R
KRR RBIE, A0, SR Ao dE M fLE

RS R AS A R 2R FRAC A SRS R
S5 T A B 1 % 4 F (95 R %2013; Hern-
andezflIKubota 2016), T2 &7 B ERE5H
FIVTE 5 ADREEE I RA0R, BEE P Y T 20 R AR R el
AR (TR ARIE2000) . I, R IR0 A B OGRS
LI A SR VB R AR ) B A

Wit P 6 o R 4 o L I AR AR, B B
PR TG IR (I3 R 452013) o Bl 3 7 Bt 6%
A PR R S R R AR (ZERESE2007), BT
CLSR BUAEYI I I 24 T, g ELRE S w7 = A
FRGEH K EFI T N EE2009), Horr, ¥R T A
AT &5, T2, B mER
SR Z N, O AR L SRR 4 [
2V 1Y) T B 5 AR (PR AR 182000) . AL, A
JeE AR BG5S O B A — S,
F B PR A 26X (Andrew451997) . A
7 P00 €, 76 ] LA ok e O N O R A, XA
WK R B E RN 75 4 552010) . AT ABEA
UEWA, R 7 i T E A K, fEm i
S M TR I 252017) . [ A3 IR
A A TG, IR R I8 A F SRl R A i
FEFRE I e S, K 5 A e B A R B 1
EE S R ISP e (IR SRR R AR b
(TR AREEE2002), ik BB A KK E 1 E
. HAT, #OLBREE R iE ek, 3OO
MR AR EE R BT .

AU TR 1 AR 00 L 2 —
SRR ELRIAE R - eSS IT,
XL T 2, AL 0 A N R
RV . O B 1 — e B ERNTE 7
FEI A R £ 52012), (BRI R UR 56
PR BRI 4 R oA KM 108 11
FUBF LA D . BRI 3 1 I 5L
(R (4 295201 60), LRI B T (0
EVAIBEA B, AU I 1075 KA, B
S T RN S0 AL 20 R O L 7L
B T % TR W S EVA B RE 35 2 4 FL R
5 POBTR SR AU KR BRI S R €
TR, 99563 2 A7 O O T
AR R I

M5 7E
1 it SRR

W50 T201645:8 4 ~201 7451 A fE 1L 44 3 T

T AL R K P o 2

2017-09-01 BE  2017-11-15

2K B ARBL 42 (31401921) . 1h R4 HARFLAE 4 (ZR-
2014CQ029). EZEH: I #11£1(2014BAD05B03). I
A= M E AR R E T4 (CARS-25) IR ALK
b [ At el 2548 35 A (SYL2017YSTDO7) [
FH SR 1HRI(2016 YFB0302403) A1 [H 52 4 25 AT Wk (¢
k) RHIFE 35(201303108)

* J#EHEH (E-mail: edmonlee@163.com).

B =
=




2148 T A P )

AR = B H SGIR = N T, AL E R Capsi-
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Table 1 Ratio of representative irradiance spectrum and transmittance under different turning red light films

4im gtttk L E /% o~
H(400~440 nm) W IE(440~510 nm)  £EE(510~610 nm)  ZLAEIE(610~710 nm) LT H6(710~760 nm)

CK 7.80+0.06" 18.19+0.06° 27.65+0.05° 21.59+0.07° 10.79+0.05¢ 85.5+0.6"

KMN-1 6.72+0.05° 17.23+0.12° 20.88+0.12° 27.36+0.07" 13.85+0.12° 76.7+0.6°

KMN-2 6.24+0.02¢ 16.72+0.03° 20.23+0.04° 29.75+0.11° 13.26+0.08" 77.9+0.4°

KMN-3 7.28+0.03" 17.07+0.08° 21.53+0.08" 27.38+0.09" 14.09+0.06" 73.7+0.4°
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a. by B B LEEZR, KPE MRS
B DAZE 35 KMN-2 N 5 5

F2 AN[R) I 2L A RGN S BSURE A A= A (0 52 1
Table 2 Effects of different turning red films on plant growth of sweet pepper

Ab ¥ FR/em ZXH/em RHCIESERN H A MR /em R B R/em
CK 111.87+6.53° 1.72+0.03" 5.50+0.07" 14.63+0.40 15.1340.39"
KMN-1 120.67+3.90° 1.62+0.05" 5.63+0.14" 16.10£0.55" 15.87+0.53°
KMN-2 126.23+2.81° 1.58+0.10% 6.10£0.09° 15.100.49" 17.17+0.41°
KMN-3 110.33+4.09° 1.510.08° 5.42+0.11° 13.93+0.36° 14.97+0.44°
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Fig.1 Effects of different turning red films on biomass of sweet pepper
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Table 3 Effects of different turning red films on photosynthetic pigment content of leaves in sweet pepper
RbF HgEad B/mg g (FW) HEEbE R/ mg g (FW) MG HatbEE/mg g (FW) HEEFab K NE & E/mgg! (FW)
CK 1.92+0.05* 0.93+0.07" 2.85+0.09" 2.06+0.03¢ 0.25+0.02°
KMN-1 1.700.10° 0.7120.03° 2.41£0.05" 2.39+0.02° 0.29+0.01°
KMN-2 1.46+0.11° 0.57+0.03° 2.03+0.05¢ 2.56+0.04" 0.35+0.01"
KMN-3 1.57+0.11% 0.66:0.04™ 2.23+0.06° 2.38+0.04° 0.170.02"

4 T EIEELFMRRE XS EH B 7 e & FF RS20

AN [RI MR R 78 5 6 B BBURE bR 3 e B il 3R T
2N (F4), AKMN-21 5, KMN-1/8 2, TIKMN-3
B E LT X (P<0.05); AL T FERI 25 18 2 1) 32
R 5 30 A R AL, (HKMN-3 55 78 i
THSAL S LKMN-15 %] B8 7 75 1 28 1 80K

To 35 72 s IR COL YK B LK MIN-3 A1) 1 £
e, KMN-2 R 511K
5 TEIEELISCHRRE XS B HL~ 2 8RN

MRS TT LA H, 5 ok A G A A A LE,
KMN-24 578 i T B AUR S 8% (3 B R 3 i (P<
0.05), HLAZEA o T ST 25 s R e e i )
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Table 4 Effects of different turning red films on photosynthetic characteristics of leaves in sweet pepper

b ¥ I ETRFE P umol m™ s RALFEE(G)/mmol m™s' HIHICO MK FE(C)/umol-mol™  Z& 3% =& (T,)/mmol-m ™5
CK 12.30+0.44° 141.52+5.43° 343.86+8.52" 2.38+0.09"
KMN-1 13.29+0.48° 162.35+3.37° 328.3148.39" 2.330.11°
KMN-2 14.58+0.69° 171.87+4.16" 293.95£6.60° 2.65+0.05"
KMN-3 10.28+0.70° 139.3043.19° 349.05+13.62° 1.78+0.05°

F5 AN [F) B LT MR X AU 2 R 52 0
Table 5 Effects of different turning red films on yield of sweet pepper
bR A% BRI RS OE S ) P kg

CK 30.61+1.19° 4.9+0.1° 181.1+3.56° 2 048.54+21.47°

KMN-1 29.63+1.98" 5.4+0.2° 176.9+2.44° 2205.22+18.96"

KMN-2 36.67+£2.18" 5.5£0.2° 195.5+3.30° 2482.21+27.19°

KMN-3 30.91+1.24° 4.5+0.2° 187.8+4.53° 1950.91+17.25°
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Fig.2 Effects of different turning red films on anthocyanin
content of sweet pepper
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Fig.3 Effects of different turning red films on activities of PAL and CHI in sweet pepper
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Table 6 Effects of different turning red films on fruit qualities of sweet pepper
Lb g Al VR A /% Vet /mgg! (FW) i PEE A S E/mg g (FW) BRI A B /mg-g! (FW)
CK 5.9840.17° 0.10+0.003° 30.48+1.32° 1.01+0.04°
KMN-1 6.69£0.22° 0.12+0.003° 27.71£1.38° 1.15+0.03"
KMN-2 7.43£0.26" 0.13+0.004* 22.50+1.15 1.20+0.03"
KMN-3 6.07+0.19° 0.11+0.002° 25.39+0.98° 0.97+0.05°
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Effects of different turning red light films on photosynthetic characteristics

and fruit quality of sweet pepper

LI Yan"***", WEN Lian-Lian', JIAO Juan"’, WEI Min"***, SHI Qing-Hua"***, YANG Feng-Juan"**, WANG Xiu-Feng'”,
MI Qing-Hua’

'College of Horticultural Science and Engineering, “Scientific Observing and Experimental Station of Environment Controlled
Agricultural Engineering in Huang-Huai-Hai Region, Ministry of Agriculture, *State Key Laboratory of Crop Biology, ‘Shandong
Collaborative Innovation Center of Fruit & Vegetable Quality and Efficient Production, Shangdong Agricultural University,
Taian, Shandong 271018, China; Taian Academy of Agricultural Sciences, Taian, Shandong 271000, China; 6Developmem‘ and
Planning Department, Shangdong Agricultural University, Taian, Shandong 271018, China

Abstract: In order to screen high quality films suitable for the protected cultivation of sweet pepper, the effects
of coating-anti-fog turning red light films by adding red master batch on the growth, photosynthetic pigment,
photosynthetic characteristics, fruit yield and quality of red sweet pepper with variety of ‘Kaitelin’ as experi-
mental material were studied. The results showed that adding different types of light conversion agents had sig-
nificant influence on the light environment of solar greenhouse as well as the growth and development of sweet
pepper. Compared with control and the other films, KMN-2 test film could significantly promote hypocotyls
elongation and biomass increment of sweet pepper, and the chlorophyll a/b, carotenoid content and photosyn-
thetic performance were significantly enhanced. It was also more beneficial to increase the yield. Moreover, the
content of soluble sugar, vitamin C (Vc¢) and free amino acids in sweet pepper fruit were improved obviously.
The red films significantly induced the accumulation of anthocyanins in sweet pepper fruit, especially KMN-2
test film increased by 41.40% compared with control. In addition, compared with control and other treatments,
the increasing activities of plenylalanine ammonia lyase (PAL) and chalcone ismoerase (CHI) were induced by
KMN-2. In conclusion, the addition of suitable light conversion agent in red film could raise the photosynthetic
efficiency of sweet pepper, promote plant growth, and then, increase the yield of sweet pepper. Furthermore, it
could affect the variations in activities of key enzyme derived from alanine pathway, which resulted in the accu-
mulation of anthocyanin.

Key words: coating film; light conversion agent; sweet pepper; photosynthetic characteristics; anthocyanin
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