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Effects of different R:B light ratios on growth, development, and agronomic traits of peanut in plant factory
WEI Xian—ou, JIN Yu-hao, GAO Bin, WEN Shuang-ya, GAO Qian—wen, GAO Zhi—qiang"
(College of Agronomy, Hunan Agricultural University, Changsha 410128, China)

Abstract: To investigate the effects of red—blue light ratios (R:B) on peanut growth, yield and quality in plant
factory, cultivar Tieling Silihong was used as material under 161./8D light—dark cycle. At 500 pmol-m™+s™" photo-
synthetic photon flux density (PPFD), white light was fixed at 25% of total light intensity, and the rest 75% was set
as 5 R: B ratio treatments, which were 0: 1 (T1), 1:3 (T2), 1: 1 (T3), 3:1 (T4) and 1:0 (T5). Light ratio effects on
peanut growth, development and agronomic traits were systematically investigated. Results showed that high red
treatments (T3/T4/T5) significantly increased main stem height and lateral branch length but decreased stem diame-
ter. High red favored dry matter accumulation, with T4 optimal. High blue promoted photosynthate translocation to
pods, yet most were uneconomical young/shrunken pods, while high red facilitated plump pod formation. For photo-
synthetic parameters, T4 treatment significantly elevated peanut P, G, and T,, while C; showed no significant differ-
ence across all treatments, and optimally enhanced qP, F/F and F/'/F, . In contrast, high blue significantly in-
creased NPQ, with T1 the best. For yield and quality, T4 achieved the highest per—plant productivity and oil con-
tent, while excessively high or low red reduced these indicators. In conclusion, R: B= 3:1 (as T4) was optimal for

Tieling Silihong cultivation in plant factories, for promoting growth, enhancing photosystem I activity and photo-
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synthetic performance, thus facilitates dry matter accumulation, and improves yield and quality.

Key words: plant factory; red—blue light ratio; peanut; photosynthetic characteristics; chlorophyll fluores-

cence; yield; quality
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F1 ALK (PPFD 25 500 pmol -m™-s™)
Table 1 Red-blue light ratio treatments (PPFD = 500 pumol - m™2-s™)

AL BE Treatment(25%W+R: B) 1 White 4T Red % Blue
T1:25%W+75%B 125 0 375
T2:25%W+18.75%R+56.25%B 125 93.75 281.25
T3:25%W+37.50%R+37.50%B 125 187.50 187.50
T4:25%W+56.25%R+18.75%B 125 281.25 93.75
T5:25%W+75%R 125 375 0

TE: W R\B: 208 FOE L0 Dt ANBeR F #9673 4 %5 8 (PPFD) 2 500 pumol - m =2+ 5™
Note: W, R, and B refer to white light, red light, and blue light, respectively. The photosynthetic photon flux density (PPFD) in this experiment is 500

lom2eg!
pwmol-m™-s™..
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R2 FRLCERELL THHRESEFTHTUWRRAER

Table 2 Dry matter accumulation of peanut at various growth stages under 5 R:B light ratios

4 E T Dry weight of each organ/g

A o
- -4 £ R IR
Growth stage Treatment
Leaf Petiole Stem Root Pod fruit
Tl 1.43+0.05b 0.23+0.04a 0.62+0.05a 0.93+0.06d —=
- T2 1.50+0.03b 0.24+0.03a 0.63+0.02a 1.04+0.04cd -
22
T3 1.60+0.05b 0.27+0.04a 0.71+0.06a 1.24+0.05ab —=
Seedling stage
T4 1.80+0.07a 0.29+0.04a 0.74+0.03a 1.29+0.08a —=
TS 1.55+0.08b 0.25+0.04a 0.65+0.06a 1.11+0.04be —=
T1 4.18+0.30a 0.81+0.02b 2.13+0.09¢ 2.00+0.11b 2.16+0.13¢
T2 4.42+0.33a 0.84+0.05b 2.15+0.07¢ 2.07+0.10b 2.25+0.06be
THIE T #H
T3 5.00+0.28a 1.01+0.05a 2.53+0.07ab 2.51+0.06a 2.54+0.13ab
Flowering and pegging stage
T4 5.07+0.22a 1.01+0.03a 2.58+0.13a 2.70+0.06a 2.62+0.01a
TS 4.58+0.25a 0.85+0.06b 2.28+0.09bc 2.20+0.13b 2.40+0.01abc
Tl 6.05+0.18ab 1.57+0.06b 3.02+0.13b 2.87+0.21b 9.23+0.34d
- T2 6.70+0.22b 1.62+0.04b 3.07+0.15b 3.17+0.10ab 9.77+0.26cd
253}
K T3 7.81£0.13a 1.71+0.05ab 3.94+0.18a 3.51+0.13a 11.6+0.54ab
Pod development stage
T4 7.78+0.37a 1.85+0.08a 3.93+0.10a 3.59+0.12a 12.12+0.50a
TS 6.87+0.37b 1.72+0.05ab 3.13+0.20b 3.26+0.18ab 10.64+0.46bc
T1 7.14+0.24b 1.76+0.12ab 3.06+0.14¢ 2.92+0.19b 17.98+0.23ab
e T2 8.25+0.30ab 1.92+0.09a 3.10+0.13¢ 2.91+0.05b 17.20+0.45bc
DA
T3 9.41+0.36a 1.33+0.07¢ 3.61+0.07ab 3.35+0.14a 17.65+1.08abc
Maturity stage
T4 9.53+0.78a 1.52+0.06bc 3.84+0.24a 3.43+0.15a 19.31+0.53a
TS 8.62+0.22a 1.66+0.15ab 3.25+0.15be 3.10+0.09ab 15.86+0.58¢
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Table 3 Dry matter translocation of peanut at various growth stages under 5 R:B light ratios

B E T H A ) Dry redistribution ratio of each organ /%

AT e BFE
A -4 £ Ui SR )
Growth stage Treatment Total dry weight /g
Leaf Petiole Stem Root Pod fruit
T1 44.51 7.04 19.33 29.11 - 3.21+0.11d
- T2 43.93 7.10 18.59 30.38 - 3.41+0.05¢d
7
T3 41.86 7.06 18.63 32.44 - 3.82+0.07ab
Seeding
T4 43.77 7.05 17.90 31.27 —= 4.11+0.11a
T5 43.50 7.03 18.35 31.12 —= 3.55+0.13be
T1 37.01 7.21 18.89 17.74 19.15 11.29+0.26¢
. T2 37.68 7.13 18.35 17.65 19.18 11.72+0.36bc
JHAE T EHY
T3 36.77 7.42 18.65 18.44 18.72 13.60+0.21a
Flowering and pegging
T4 36.26 7.22 18.45 19.32 18.75 13.99+0.39a
T5 37.21 6.94 18.54 17.84 19.47 12.31+0.33b
Tl 26.60 6.91 13.26 12.64 40.60 22.75+0.39¢
. T2 27.53 6.66 12.26 13.03 40.16 24.32+0.52b
SEIE
T3 27.35 5..99 13.78 12.28 40.60 28.57+0.51a
Pod development
T4 26.58 6.33 13.43 12.25 4141 29.26+0.69a
T5 26.81 6.70 12.22 12.73 41.53 25.62+0.35b
T1 21.74 5.35 9.30 8.88 54.73 32.85+0.52b¢
N T2 24.71 5.75 9.29 8.72 51.53 33.37+0.61bc
A
T3 26.61 3.77 10.21 9.48 49.92 35.35+1.22ab
Mature
T4 25.33 4.04 10.20 9.12 51.32 37.63+0.91a
T5 26.52 5.10 9.99 9.56 48.83 32.48+0.88¢c
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ST2>T4>T3>T5, 764536 NPQ bl 2 416 L i
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AMA R PR 22 5 1 3L LR R TI>T4>T3>
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Fig. 3 Photosynthetic indicators of peanut at various growth stages under 5 R:B light ratios
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Fig.4 Chlorophyll fluorescence parameters of peanut at various growth stages under 5 R:B light ratios
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x4 AREDELLLGI TR ERKRTER =SMHBE R
Table 4 Yield per plant and yield components of peanut under 5 R:B light ratios

Kb P Treatment T1 T2 T3 T4 T5
R
6.53+0.23a 6.40+0.23a 7.13+0.17a 5.53+0.13a 7.40+0.16a
Number of immature pods per plant
R E
0.28+0.01b 0.27+0.01b 0.28+0.01b 0.21+0.01c 0.35+0.01a
Weight of immature pod per plant
PARRRE R AL
2.20+0.11a 1.93+0.12ab 1.53+0.13bc 1.27+0.12¢ 2.13+0.09a
Number of partially—filled pods per plant
HRRAL A &
1.48+0.05a 1.14+0.03b 0.91+0.03¢ 0.85+0.03¢ 1.59+0.05a
Weight of partially—filled pods per plant
A4
4.47+0.19b 4.40+0.16b 3.33+0.13¢ 3.00+0.17¢ 5.27+0.18a
Number of partially—filled kernels
Mo~ E
0.87+0.03b 0.78+0.03b 0.57+0.02¢ 0.46+0.02d 1.04+0.03a
Weight of partially—filled kernels
ERVRIUE S
9.80+0.39h 10.73+0.44ab 10.53+0.39ab 11.60+0.38a 10.00+0.34b
Number of fully—filled pods per plant
AR R
15.21+0.60bc 15.42+0.74abc 15.68+0.49ab 17.56+0.50a 13.26+0.43¢c
Weight of fully—filled pods per plant
JEURme
27.80+0.91b 26.67+0.84b 27.87+0.87b 32.07+0.89a 25.47+1.02b
Number of fully—filled kernels
M
10.58+0.33b 11.36+0.26b 11.71+0.36ab 12.94+0.48a 10.43+0.38b
Weight of fully—filled kernels
BRRA
16.69+0.61ab 16.56+0.74ab 16.58+0.49ab 18.40+0.51a 14.85+0.42b
Yield per plant
FH~ 2
32.27+0.98ab 31.07+0.90b 31.20+0.84b 35.07+0.94a 30.73+1.03b
Total number of kernels
K
11.45+0.34b 12.14+0.26ab 12.29+0.36ab 13.41+0.48a 11.47+0.37b
Total kernel weight
R
0.69+0.01¢ 0.74+0.02ab 0.74+0.01ab 0.73+0.01be 0.77+0.01a
Percentage of kernels
(B S
0.91+0.00c 0.93+0.00b 0.94+0.00a 0.95+0.00a 0.89+0.00d
Percentage of fully—filled pods
i
0.92+0.00¢ 0.94+0.00¢ 0.95+0.00b 0.97+0.00a 0.91+0.00d

Percentage of fully—filled kernels

x5 AELENXBLL THEEMBRIER
Table 5 Peanut quality under 5 R:B light ratios

Ib 3 ERliE B R MR & B MR AR5 AN R e (E
Treatment Oil content % Protein content % Oleic acid content % Linoleic acid content%  Oleic to linoleic acid ratio
Tl 54.16+0.30bc 20.33+0.24b 43.52+0.06a 33.94+0.04b 1.28+0.00ab
T2 54.28+0.12abe 20.73+0.11ab 43.56+0.07a 33.80+0.05b 1.29+0.01a
T3 54.83+0.03ab 21.11+0.06a 43.19+0.04b 33.81+0.10b 1.28+0.01b
T4 54.97+0.08a 18.32+0.07¢ 43.41+0.05ab 34.57+0.06a 1.26+0.01¢c
TS 54.05+0.17¢ 18.70+0.13¢ 43.17+0.07b 34.44+0.04a 1.25+0.00c
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