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Abstract: To clarify the effects of different planting densities on the growth characteristics, yield, and tuber qual-
ity of ginger(Zingiber officinale Rosc.), this study used the “Changjiang No. 1” cultivar and established four plant-
ing densities. The results indicated that planting density significantly affected ginger yield, photosynthetic charac-
teristics, quality, and yield (P<0.05). All parameters increased with decreasing density, with T4 showing the most
favorable performance. The net photosynthetic rate, transpiration rate and intercellular CO, concentration of gin-
ger leaves under T4 treatment were significantly increased by 16.08%, 25.51%, and 6.19% compared with the lo-
cal conventional planting density treatment(T2). The T3 treatment yielded the highest yield, exceeding T1, T2,
and T4 by 16.88%, 8.45%, and 15.76%, respectively, indicating that moderate density helps balance individual
and collective relationships to achieve optimal yield. Regarding quality, as density decreased, gingerol, soluble
protein, vitamin C, and curcumin content all increased, while crude fiber content decreased. Comprehensively
considering the growth, yield, and quality performance of ginger under different planting density treatments, the
T3 and T4 treatments showed relatively harmonious performance in terms of yield and quality, and were suitable
as the optimal planting densities for the cultivation of "Changjiang No.1" in Hubei region.
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Table 1 Ginger growth performance under different planting density treatments

AbFR PR /em ZE M /mm i T /g BN iy e /g e e
Treatment Plant height Stem thickness Fresh root weight Fresh stem weight Fresh leaf weight Root=shoot ratio
T1 105.67+3.25d 10.16+0.10b 798.64+5.24d 732.58+2.15d 276.48+1.38d 0.792+0.003d
T2 107.94+2.21¢ 10.87+0.12a 854.29+4.32¢ 754.91+1.97¢ 294.35+1.86¢ 0.814+0.002¢
T3 110.81£1.98b 11.15£0.11a 897.37£3.21b 771.43+2.32b 311.27£1.57b 0.829+0.005b
T4 112.57+2.15a 11.92+0.12a 931.81+4.45a 785.89+1.76a 325.63+1.92a 0.838+0.004a

IE A FVNE P REROR 28 7 B 35 (P<0.05), T Il

Note: Different lowercase letters table indicate significant differences(P<0.05), the same below.
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Table 2 Effects of different planting densities on the photosynthetic characteristics of ginger

AbFR SALFFE mol -m ™57 ZE I % /mmol - m ™ -7 Bt A HE R wmol - m? 57! fitd[a] CO, # FE/pmol - mol ™
Treatment Stomatal conductance Transpiration rate Net photosynthetic rate Intercellular CO; concentration
T1 0.24+0.004a 2.61+0.02d 9.76+0.05d 157.83+0.34d
T2 0.27+0.006a 2.94+0.01¢ 10.82+0.02¢ 164.25+0.27¢
T3 0.30+0.005a 3.48+0.01b 11.94£0.04b 169.77+0.46b
T4 0.32+0.007a 3.69+0.03a 12.56+0.03a 174.42+0.51a
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Note: Different lowercase letters within the same column in the figure
indicate that the differences in ginger yield under different planting
density treatments reached a significant level(P<0.05).

E1 AEMEZERLETEZFERNA
Fig. 1 Ginger yield performance under different planting
density treatments
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Table 3 Effects of different planting densities on ginger quality

bl LHRI% AR /% HLET2/% #iA % C/mg-100 g LWRI%
Treatment Gingerol Soluble protein Crude fiber Vitamin C Curcumin
Tl 0.75+0.01a 0.61+0.01a 1.51£0.02a 2.24+0.01c 2.14+0.02¢
T2 0.81+0.01a 0.68+0.01a 1.34+0.04b 2.59+0.03b 2.73+0.01b

T3 0.89+0.02a 0.72+0.03a 1.20+0.05¢ 2.74+0.01a 2.97+0.02a

T4 0.92+0.01a 0.77+0.02a 1.18+0.03¢ 2.81+0.03a 3.12+0.03a
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