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(RBG1).5: 3: 2(RBG2) , 4L #5 ¥ HC L 5 ¢ 4 ¢
1(RBP1).5: 3 : 2(RBP2) W =L, e
L BUT (CKD A £ LED JEIR (CK2) AR,
Ko HEAR 3 BEFHG U5 R S R AT 8 4, R RO ER A B
(50+2)pmol e m™2 + 571,
L2.2 ¥

FEZF 5 BRBURD FHEFP 2 50 X R E &
FAFE LED WA T35, MABER 3 K.
HRIREEHIAE 25D C L& ECOEDCiBE
60%~80% DEEHI R 12h e d7, FHRF 41
O e T8 A R R 2R A LA AR .
1.3 MBEWNZE

MR ABKRA 0. 5 mm ¥ 8 RN 47 &
ZEMCR RS R R TI& , Hh  3b T B L fef
BSR4 — 4t KR &, i AR AR
JEEWEDY , SEALE N (CAT MR H %451
Sy FEFEEE I E Dt E ALY RS (POD) 15 M R H
WOIARBHENEDS ; o] Bt o 2 2R O
PED TR A A R A G250 P fak
WS RIS R TTC @ BB MED , e &
MAEHE MRS ERA S0 U NER IRk 2,

FH SR B SR B Sl i T AR AR F A 3L
ferr it T A A, KRB R EUE (Vo) = (X —
Xonin) / Konax — Xmin) X 1005 2 H 2 X\ X s Xoin 53

AR — RS B R fE R /ME.
1.4 BiESH

SR SPSS Statistics 17. 0 $#Ab 38 2 55 %
RIS HcHE #E AT A0 B, FIH Duncan i 52 1% 22 25t
FIBGI T R

2 HBRESH

2.1 AEELAESFERBLERSERN
RN T
2.1.1  XEHEETE S
FZe 1 AIAT, A R BC b 2T 5 56 U X AR 4 B

SRR A ARFEF M, R AAEK R &
7+, 4 8. 32 cm,RB3 A BUAR B & /N, R 4. 74 cm,
5 CK1.CK2 Mk, #if55% B.R AAHA F T2
BREATEMEE  ZOR DL R 4B R, 2 1. 37 mm,
Ll RB3 435 /N, H7 0. 88 mm, 5%} FBAHH. , RB3
AR BRI AY 2R 5 iR KR K 2 CK1 &b
L MAREOR 2 A2 R AR T, AR K B Je A AR %5
IS B AL bR £ 12 RB2 ALBE i 1H
FUR KRR R A3, M-8/ it T BUR /N 3
= BAE, i EH TR RER KN R 4
L /N B AR, T AR B TR
KT THE.

x1 ARG E LR BRI L B RS AR R R

Table 1 Effects of red and blue light sources on morphology index of hot pepper seedlings

prom R EY il R LS -4 MHER b EERER WTHEER WETHE WTTRE
Plant height Stem diameter Root length Lateral root Leaf number Leaf area  Fresh weight Fresh weight Dry weight  Dry weight
Treatment /em /mm /em number/4% /R /em? of shoot/g  of root/g  of shoot/g  of root/g
CK1 5. 23de 1. 09b 4, 60a 8.17b 4. 25b 3.90bc 0. 276d 0.019¢ 0. 054d 0. 005¢
CK2 5. 20de 1. 02he 3. 75ab 9. 00b 4. 00b 3.62bc 0. 279d 0. 028¢ 0.052d 0. 005¢
R 8. 32a 1. 37a 3.71ab 12. 25a 4.17b 4. 64a 0.414a 0.057a 0. 093a 0.011a
RB1 4. 89de 1. 04be 3. 86ab 9. 33b 4. 33b 3.19¢ 0. 303cd 0. 030bc 0. 063cd 0. 008b
RB2 5. 06de 0. 96bc 3. 75ab 9. 33b 4. 83a 3.15¢ 0. 406b 0.039b 0. 085b 0. 008b
RB3 4. 74e 0. 88¢ 3. 65ab 8.92b 4.17b 4. 05ab 0. 283d 0. 029be 0. 055¢d 0. 006¢
RB4 5. 42d 0. 96bc 3. 44b 8.50b 4. 25b 3.49bc 0. 355bc 0.027¢ 0. 068¢ 0. 006¢
RB5 6. 21c 1. 00be 3.56b 9.50b 4. 08b 3.69bc 0. 368b 0. 025¢ 0. 065¢cd 0. 006¢
B 7.17b 0. 99bc 3.12b 3. 08¢ 1. 25¢ 1. 22d 0. 100e 0. 009d 0. 014e 0. 002d
W ARKNEREFRR 0.01 A 0.05 BFKF. TH.
Note: Different capital and lowercase letters indicated significance at 0. 01 and 0. 05 levels, respectively. The same below.
2. 1.2 XIS B A BRI R W% CAT W # & &, 5344,

H1Z% 2 W LA . AN (R £0 B T BE OB IR0 A
i AEBE R REA AREN, CK2 f B AL BB

52.27 mmol » min ! « g 1, IR AN R
HEHML R W CAT . b3 RB2 HMsh s
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POD &M S, 236.09 U e min ! » g !, RB3
TR A%,y 130. 04 U » min™" » g7, 53JAH
Bt R ARERAN T A 41 35 BT bL OB TR A ST B 4 1
WATEHEEE RS EYA B E R H#HEH. RBI

AP ] M S R R R, O 0.029%, B AT T

PR S BEAL, o 0.012% ., & b BT B M Sh i
WG mELREE. L RB bHEBE K, K

0.223mg+g !« h!,BAbBEE/N,

53R, RA B AVEEA R FIE BB %)
WM &E a &, SAEBH T RH L1t
SZEDbHMYEHZR LR BARMER. N
131.62 mg » g ' FTAALEHIMH R a/b BN T
popii:

R 2 FREIEL LS IR B 4 e AR B R 4R AU RO

Table 2 Effects of light sources on physiological characteristics of hot pepper seedlings

HEAEEEE SEYEEE TTREEAR A &S MHER aHE HERbEE W N THE 4/
b3 CAT activity POD activity & Soluble & Soluble Root activity Chlorophyll a Chlorophyll b -
Chlorophyll  Chlorophyll
Treatment /(mmol * /(U protein content  sugar /(mg * content content L b
mint e g7 minTlegTl)  /(mgeg™) content/¥s g lehD J(mg+g 1) /(mgeg™D fmg e gD o/
CK1 40. 72cde 150. 72cd 3.92¢ 0.025¢ 0. 100d 38.19b 44, 41e 82. 60d 0. 86a
CK2 53. 44a 222.07ab 4,56b 0.017d 0. 042h 37.99b 47.75d 85. 75¢d 0. 79ab
R 41, 15¢cde 226. 65ab 5. 13a 0.027be 0. 060g 38.74b 49, 62¢d 88. 36¢ 0. 78abc
RB1 39. 08de 205. 06ab 5.43a 0.029a 0. 150h 35. 21be 51.17¢ 86. 39¢d 0. 68d
RB2 37. 66¢ 236. 09a 5.47a 0.025¢ 0. 223a 38.03b 56.11b 94. 15b 0. 67de
RB3 43. 29¢d 130. 04d 5.13a 0. 027ab 0. 076¢ 33.21¢ 55. 28b 88. 49¢ 0. 60e
RB4 48. 04b 139. 99¢d 5. 37a 0. 015d 0. 0744 35. 69bc 51. 15¢ 86. 84cd 0. 69¢d
RB5 44. 72bc 163. 16¢ 5. 40a 0.016d 0. 125¢ 32. 36¢ 44, 54e 76.91e 0. 72bed
B 52. 27a 200. 83b 1. 44d 0.012¢ 0. 0271 54.12a 77.49a 131.62a 0. 69cd

2.2 A[FEELE = iR X s 4 & L S AN
Ciibad gl
2.2.1 XTEMELE AT B
HZ 3 BT AL AN W] IE He = 68 6 IR X B 4 i
B EHSEAAFZEW, RBYL 4Bk &
K+H 6.00 cm, % RBY1 #b, KAb RS 5 CK1,
CK2ZR AR F; ZEH L RBY2 4bEL & K, K

1. 32 mm, KA KA BZE M 5 CKL.CK2 28 A~
BE. BRREK. MWREHEEZ M E RBYL 45,
W £ 192 RBYL b3, it o B | K 1 2
RBG2 4h 38, Mo M T & T HRERZK KB
RBY1 43, FrA AbBEH - FREH K TFHT T

Jﬁ%o

x 3 AR =R L B R SE R

Table 3 Effects of three light sources on morphology index of hot pepper seedlings

prom R EY il R LS -4 MER SRR WTHRE METRE WTTRE

Plant height Stem diameter Root length Lateral root Leaf number Leaf area  Fresh weight Fresh weight Dry weight  Dry weight
Treatment /em /mm /em number/4& i /em? of shoot/g  of root/g  of shoot/g  of root/g
CK1 5. 23be 1. 09¢d 4. 60b 8.17¢ 4. 25¢d 5. 04ab 0. 275¢d 0.019be 0. 054d 0. 005¢
CK2 5. 20be 1. 02bed 3.75b 9. 00¢ 4. 00bed 4. 44a 0. 279¢d 0. 028¢ 0. 052¢cd 0. 005¢
RBY2 5. 28bc 1. 32a 3.63b 10. 00¢ 4. 58abc 4.17ab 0. 358bcd 0. 041bc 0. 071abc 0. 009b
RBP2 5.13¢ 1. 25ab 3.61b 8.67¢ 3.92d 3. 44bc 0.272d 0. 026bc 0. 050d 0. 004¢
RBG2 5. 65ab 1. 23abc 4.50b 12. 33ah 4. 67ab 4, 87a 0. 367hc 0.072a 0. 071abe 0.013a
RBY1 6. 00a 1. 16hcd 6.0la 12, 75a 5. 17a 4, 25ab 0. 458a 0. 069a 0. 087a 0.013a
RBP1 5. 03¢ 1. 00d 3.45b 9. 50¢ 4. 33bed 2.99¢ 0. 313bed 0. 024bc 0. 061bed 0. 005¢
RBG1 5. 31be 1. 13bed 3.56b 10. 33be 5. 00a 4.22ab 0. 374ab 0. 044b 0. 075ab 0. 008b

2.2.2  XTBRMUSN TS A TR Y R
H % 4 AL S W) = (T YR B 4

AR EA RAFEF W, RBP2 B4 e CAT
MRS, 4 55. 40 mmol « min ! » g ',CK1 HJ
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CAT {E AL, 7 40. 72 mmol » min ! » g1,
43 RBP2 B MU 47 % POD I ¥ & &. K
302.46 U+ min ! » g !, L) RBP1 B, X
147.61 Uemin™' « g7', 5T, A =6
TiE TR A X BB T A T R R A B
FiEHER . RBGL A BEHE S EES. N
0. 028%5,RBP1 AbFHAT stk & AR, S 0. 01524,

EXREAE EL , 25 A0 XS AR TS IR 2 R
F, UL RBY2 4hHH K, 0.203 mg» g7! » h™!,
CK2 /)5,

5 CK MLk, RBG2 AL 34 F T IE B 4
WMHRE a.MEED AMHERELRE, HKE
RBY2, FrA A4 R a/b ¥/NTXTRR

R4 TRAEENERES & E R BRI M

Table 4 Effects of light quality on physiological characteristics of hot pepper seedlings

HSEMAREEE SEAYEEE TTREEAR RS HRIE S MR a R MR EE W N THE 4/
b3 CAT activity POD activity & Soluble & Soluble Root activity Chlorophyll a Chlorophyll b o ma
Chlorophyll  Chlorophyll
Treatment /{mmol * /(U protein content  sugar /(mg * content content Ceng < =1y b
min~!+g 1) min~leg 1) /(mg+*g!) content/% g leh 1) /(mg+g~ 1) /(mge+g 1 /(me - & ¢
CK1 40. 72d 150. 72d 3. 92e 0. 025ab 0. 100e 39. 1dbc 44, 41d 83.55d 0. 88a
CK2 53.44a 222.07b 4.56d 0.017¢ 0. 042h 38. 00cd 47. 76¢ 85. 76cd 0. 80b
RBY2 41.57cd 180. 84cd 4. 98bc 0.023b 0. 203a 40. 43b 54. 66a 95. 09a 0. 74¢
RBP2 55.40a 302. 46a 5. 32ab 0. 027ab 0.172b 37. 86cd 47.69¢ 85. 55¢d 0. 79b
RBG2 43.11c 197. 51be 5.47a 0. 027ab 0. 159¢ 43.61a 55. 04a 98. 66a 0. 79b
RBY1 44. 60c 156. 91d 5. 54a 0. 024ab 0.108d 38. 16cd 49. 02¢ 87. 19bced 0. 78b
RBP1 48, 25b 147.61d 5. 63a 0. 015¢ 0.081g 36.93d 53. 35ab 90. 27b 0. 69d
RBG1 43.99¢c 227.81b 4. 84cd 0.028a 0. 0951 37.16d 51.92b 89. 08bc 0. 72c¢d
2.3 KR =GBASKESIERISSEN WAHH) 14 MRS, FHREE

P — AR AN G R AN B A KR
AEANKE. A2 MR S e TE 4 Bk
BEERN . SIS SRR REOE . R 5 KT
HESAR b - 3 3R B BE X 7R [l IRAL B AR T

R e DI BRA A B A R, L 2 ML . AR 5
AL BRI TR AR 1 3R R B R R R AL
RBY1, HE RBG2, HEFER S 1 [ R—ALEE B,

RS EMSERSRERBRESTN

Table 5 Comprehensive evaluation of growth and physiological indexes of hot pepper seedlings

Mo B M

WwET T

WE MR SJX:em RE ?,iiifl e MmER EE O ORE KRR RE d&Eh dfd gﬁ Li: Eg WG R %fﬁ% Hrr
Treat- Plant ot leaf ILeaf Fresh Fresh Dry Dry S8 Y Root  Chloro- Num-
. iam- root . . . . Soluble Soluble . Compre-
ment height length number area weight weight weight weight CAT POD . activity phyll . ber
eter number protein  sugar hensive
of shoot of root of shoot of root

CKl 0.14 0.43 0.51 0.53 0.77 0.73 0.49 0.16 0.51 0.27 0.17 0.12 0.59 0.76 0. 37 0.10 0.42 10
CK2 0.13 0.29 0.22 0.61 0.70 0.66 0. 50 0. 30 0.48 0.27 0. 89 0.53 0.74 0.29 0. 08 0.16 0. 43 9
R 1.00 1.00 0.20 0.95 0.74 0.94 0.88 0.76 1. 00 0. 82 0. 20 0.56 0. 88 0. 88 0.17 0.21 0.70 3
RB5 0.41 0.24 0.15 0.66 0.72 0.68 0.75 0. 25 0. 65 0. 36 0. 40 0.19 0.95 0. 24 0. 50 0. 00 0.45 8
RB4 0.19 0.16 0.11 0.56 0.77 0.62 0.71 0.29 0. 68 0. 36 0.59 0. 06 0.94 0.18 0. 24 0.18 0. 41 11
RB3 0.00 0.00 0.18 0.60 0.74 0.78 0.51 0.32 0.52 0. 36 0.32 0. 00 0.88 0. 88 0. 25 0.21 0. 41 11
RB2 0.09 0.16 0.22 0.65 0.91 0.53 0. 85 0.48 0. 90 0.55 0. 00 0.62 0.96 0.76 1. 00 0.32 0.56 6
RB1 0.04 0.33 0.26 0.65 0.79 0.54 0.57 0. 33 0.62 0. 55 0. 08 0.44 0. 95 1. 00 0. 63 0.17 0. 50 7
B 0.68 0.22 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 82 0.41 0. 00 0. 00 0. 00 1. 00 0. 20 13
RBY2 0.15 0.90 0.18 0.72 0.8 0.8 0.72 0.51 0.72 0. 64 0.22 0.29 0. 84 0. 65 0. 90 0.33 0.59 4
RBP2 0.11 0.76 0.17 0.58 0.68 0.61 0.48 0.27 0. 46 0.18 1. 00 1. 00 0.93 0. 88 0.74 0.16 0. 56 6
RBG2 0.25 0.71 0.48 0.96 0.87 1.00 0.75 1. 00 0.72 1. 00 0.31 0.39 0.96 0. 88 0. 67 0. 40 0.71 2
RBY1 0.35 0.57 1.00 1.00 1.00 0.83 1. 00 0. 95 0.92 1. 00 0. 39 0.16 0.98 0.71 0.41 0.19 0.72 1
RBP1 0.08 0.24 0.11 0.66 0.79 0.48 0.59 0.24 0.59 0.27 0. 60 0.10 1. 00 0.18 0. 28 0.24 0. 40 12
RBG1 0.16 0.51 0.15 0.75 0.96 0.82 0.77 0. 56 0.77 0. 55 0. 36 0.57 0.81 0.94 0. 35 0.22 0. 58 5
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WA B I A AR R . aEEOL
5+ 3+ 28T CAT 348 POD {E & 40
WHOLLL 5 4+ 1 AHAIE RS B TA
=AM OB TRAL X BRI B AT PR B A
AR IR DL 5+ 3 ¢ 2 AT
BRARLI AR T3 R0 B s BT A A A FI8 AR
B E R a IR b KSR EEIFL
LLESRIEH 5 s 3 1 2 BT

EEOLIL 5+ 4+ 1 REREMEMFNE—.
AR B A A K RO IR A, X 5
X BEBEAF X PSR T M 45 R B SR K1Y
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Effects of Different LED Light Sources on Morphogenesis and Physiological
Characteristics of Hot Pepper Seedlings

LIU Zhenwei, SUN Li, JIA Wenqing, LIU Huichao, LI Xinzheng
(School of Horticulture Landscape Architecture, Henan Institute of Science and Technology, Xinxiang, Henan 453003)

Abstract; Hot pepper was taken as materials and double color and three color light sources as
processing, the effects of different blue and red ratio of light quality combination on morphogenesis and
physiological characteristics of hot pepper seedling were studied,in order to provided the reference for
application of LED light source in horticulture planting. The results showed that the plant height and
fresh weight and dry weight and root length and lateral root number and leaf number of RBY 5: 4 : 1
light quality treats were all the highest, which were 6. 00 cm, 6. 01 cm, 12. 75 roots, 5. 17,0. 458 g,
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0. 069 g,respectively. The stem diameter of RBY 5 ¢ 3 ¢ 2 light quality treat was the highest, that was
1. 32 mm. All treats were beneficial of improving the content of soluble protein of hot pepper seedling.
The activities of CAT and POD of RBP 5 : 3 : 2 light quality treat were the highest, which were
55. 40 mmol ¢« min~! ¢ g 'and 302. 46 U ¢ min™' » g~!. The content of soluble sugar of RBG 5 : 4 : 1
light quality treats was the highest, which was 0.028%. The Root activity of RBY 5 ¢ 3 : 2 light
quality treat was the highest, which was 0.203 mg » g7' + h™!, All treatments were beneficial of
improving the content of chlorophyll a and chlorophyll b and chlorophyll. Comprehensive evaluation,
RBY 5: 4 : 1 could be looked as the best light for improving the growth of hot pepper seedling.
Keywords: LED light sources;hot pepper seedling; morphogenesis; physiological characteristics
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1
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PG SR I e AT AR T < L B 7 R T PR SRR B, W 28 IR P B B 6, R I IR B IR 2%
ATELE IR T 25 2 25 s A S ], BRI T 92 IR R R A 7 B < FE R, SCARIIE T 48 IR 97 i
SRR,

ARRMAEF R AR R, SHEREM S R & R AT B AR Lol B B
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