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Effects of Different PPFD on Growth and Quality of Non-Heading Chinese
Cabbages

LU Hai-Yang™’, LIU Xiao-Ying"", SI Cong-Cong’, JIAO Xue-Lei', XU Zhi-Gang""
'College of Agronomy, College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Suitable photosynthetic photon flux density (PPFD) controlling is one of the important measures for
high yield and excellent quality of cultivation in plant factory. In this study, “Nannong-1" (‘NN-17), “Nan-
nong-2" (‘NN-2”), “Nannong-3" (‘NN-3’), “Nannong-4” (‘NN-4") and “Nannong-5" (‘NN-5’) were investigat-
ed under four PPFD treatments of light emitting diode (LED) grow lights with red/blue ratio of 3:1, to study the
growth and quality of five cultivars non-heading Chinese cabbages. Four treatments were 150 (T150), 200
(T200), 250 (T250) and 300 pmol-m™s" (T300). The results showed that the growth and quality of ‘NN-3” and
‘NN-4 under PPFD of 200 pmol-m™:s™ were the best, and the growth of ‘NN-1", ‘NN-2’ and ‘NN-5’ under
PPFD of 150 or 200 pmol-m™s” were better than that of the other treatments, and the quality of plant under
PPFD of 200 pmol-m™s"' were better than that under 150 umol-m™-s™. Five cultivars non-heading Chinese cab-
bages under PPFD of 300 pmol-m™s" had the characteristics of growth inhibition and quality reduced. By
comparing the demands for light of five cultivars non-heading Chinese cabbages, the results indicated that the
PPFD of 200 pmol-m™s" which could promote the growth of non-heading Chinese cabbages and improve their
quality, and can be used as non-heading Chinese cabbage cultivation optical density reference in plant factory.
Key words: non-heading Chinese cabbage; PPFD; cultivar; growth; quality
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Fig.1 Effects of different PPFD on morphology of five cultivars of non-heading Chinese cabbages
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Table 1 Effects of different PPFD on biomass and morphology of non-heading Chinese cabbages
S Seas i b3 iR B O AR/ Fe i i/ P/ i:89 Tk
" e fisf 5 /g fisf 5 /g Tifi/g FHE/g cm’ mg-em” cm cm %
‘NN-1’ T150 13.41° 1.55% 1.40° 0.13* 32.93° 0.04° 9.45* 13.79° 89.83"
T200 13.47° 1.28° 1.34® 0.13* 15.03° 0.08* 8.51° 16.78° 89.62°
T250 12.55 1.15™ 1.30™ 0.09 14.59" 0.09* 8.98" 9.96° 90.07*
T300 9.95¢ 0.89¢ 1.02° 0.08" 15.75° 0.07° 8.24° 7.99¢ 89.65°
‘NN-2’ T150 14.28 1.75* 1.36° 0.16" 33.21° 0.05" 12.05 13.28 90.10°
T200 15.34° 1.51° 1.66" 0.16" 24.08" 0.06" 10.54° 20.40° 89.25°
T250 14.44° 1.31° 1.54° 0.13° 19.81° 0.08" 10.60° 12.13° 89.15"
T300 14.28 1.27° 1.41° 0.12° 18.77° 0.06" 9.96° 7.51° 90.37"
‘NN-3” T150 13.80° 1.51° 1.29° 0.14° 24.76 0.04° 10.59° 12.89" 89.30°
T200 15.27° 1.63" 1.43% 0.18" 24.77° 0.07° 10.10* 21.75° 90.39*
T250 13.98" 1.59* 1.34° 0.12° 16.03° 0.08* 9.34" 13.69" 91.05*
T300 13.50° 1.12° 1.37% 0.08° 23.49° 0.08* 9.46" 7.91° 90.62°
‘NN-4’ T150 13.52° 1.58" 1.36™ 0.14° 22.72° 0.06™ 10.43° 12.23° 89.25°
T200 13.90°* 1.31% 1.43° 0.15" 27.91° 0.08" 7.19° 17.13* 89.54"
T250 11.79 1.17* 1.24° 0.10° 15.90° 0.07" 9.19" 10.76° 89.60"
T300 8.78° 0.83° 0.95° 0.07° 12.87° 0.05 7.16° 7.96° 89.93"
‘NN-5’ T150 13.91° 2.09° 1.42° 0.21° 33.64° 0.04° 10.94* 13.29° 90.26"
T200 16.11° 1.71° 1.65° 0.20" 15.77° 0.08" 9.34° 17.92* 90.23"
T250 14.84° 1.43° 1.52° 0.13° 29.65° 0.06™ 9.62* 12.85 89.17°
T300 12.07° 1.41° 1.26° 0.12° 21.83¢ 0.07* 9.34° 7.83¢ 88.90°
[F) — & o ] — 00 52 100 E [R)AN ) /IN S 7 B 3R OR 22 57 2 (P<0.05), 1 E AR ]tk o
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Fig.2 Effects of different PPFD on root activity of

non-heading Chinese cabbages
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Table 2 Effects of different PPFD on photosynthetic pigments of non-heading Chinese cabbages

T - ﬂJré;%%%a@%/ ﬂ+é%§bé\%/ M4 (atb) B/ &g ERab AL MR EE/
mg-g" (FW) mg-g" (FW) mg-g" (FW) C mg-g" (FW)
‘NN-1’ T150 1.26° 0.67" 1.93° 1.58" 0.50"
T200 1.31° 0.51° 1.82° 2.03° 0.42°
T250 1.03 0.51° 1.54° 1.87° 0.42°
T300 0.82° 0.41° 1.23¢ 1.43° 0.48°
‘NN-2’ T150 1.30° 0.88" 218" 1.95° 0.58"
T200 1.31° 0.69° 2.00° 2.56° 0.44"
T250 1.17° 0.57° 1.74° 2.31% 0.43¢
T300 1.07° 0.54° 1.61° 1.60° 0.47°
‘NN-3’ T150 1.11° 0.77° 1.88° 1.43¢ 0.53"
T200 1.18 0.55° 1.74° 2.14° 0.44°
T250 1.08 0.55° 1.63¢ 1.98° 0.42¢
T300 0.82° 0.53¢ 1.35¢ 1.56° 0.46°
‘NN-4’ T150 1.15° 0.74" 1.90° 1.55° 0.55"
T200 1.23* 0.63° 1.87 1.96° 0.51°
T250 1.03¢ 0.62° 1.64° 1.67% 0.50°
T300 0.83¢ 0.46° 1.28° 1.82° 0.54°
‘NN-5 T150 1.40° 1.10° 2.50" 0.97° 0.60"
T200 1.39* 0.65° 2.04° 2.04° 0.45¢
T250 1.06° 0.64° 1.70° 1.6° 0.41¢
T300 0.77° 0.53° 1.30° 1.57° 0.49°
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Fig.3 Effects of different PPFD on nitrate and nitrite of non-heading Chinese cabbages
Fe3 N[ FE X AN 4 Bk SRS IR 5T R 52 T
Table 3 Effects of different PPFD on nutritional quality of non-heading Chinese cabbages
i - ﬂiﬁ'rél*ﬁé‘%/ ﬂiﬁﬁ% S ﬁ*al/z\% ife*ﬁlé‘%/ e g C R/
mg-'g” (DW) mg-g” (DW) mg-g” (DW) pgg” (DW) mg-100 g (FW)
‘NN-1 T150 14.97¢ 54.10° 51.09° 17.05° 1.53°¢
T200 20.81° 58.79* 65.54* 22.21° 2.51°
T250 19.26° 36.30° 55.90 17.05° 2.14
T300 16.16° 11.84° 39.66" 11.01° 1.71°
‘NN-2’ T150 11.84 45.58° 50.66" 3.63¢ 4.24°
T200 20.86" 59.92* 65.52° 22.66" 5.98"
T250 18.38" 4530° 54.20° 17.20° 5.28°
T300 16.05° 29.83° 39.90° 11.89° 3.79¢
‘NN-3’ T150 16.11° 23.65" 4639 19.71° 3.38"
T200 20.68" 31.24° 50.05° 25.31° 5.02°
T250 18.92° 17.74° 45.45° 17.94° 3.56°
T300 16.59° 27.58" 38.26° 12.92° 2.93¢
‘NN-4’ T150 14.97¢ 53.73° 53.21° 14.10° 1.76°
T200 20.70° 126.27° 66.37" 41.24° 3.73°
T250 18.94° 45.86" 57.31° 24.72° 3.32°
T300 16.36° 26.46° 40.19° 9.83¢ 1.80°
‘NN-5 T150 15.27° 53.73° 51.79° 14.84° 5.09°
T200 20.83* 95.35" 66.09* 2443 6.98°
T250 18.87° 44 .45° 55.05 19.85% 6.13"
T300 18.01° 27.02° 42.31° 16.02° 3.82¢
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