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Growth stage and plant sex with chemical compounds of industrial
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Abstract: Studying the influence of growth stage and plant sex on chemical compounds of industrial hemp
stalks could provide a reference for renewable fiber preparation and new energy. The cellulose, hemicellulose,
and lignin contents of industrial hemp stalks were tested by the high performance liquid chromatography
(HPLC) and China chemical compounds analysis standard for paper making raw materials (GB/T 2677-1993).
Results showed that growth stage had a significant effect (P<<0.05) on cellulose content and lignin content of
industrial hemp stalks but not on hemicellulose content. Meanwhile, plant gender significantly affected (P<<
0.05) cellulose content and hemicellulose content of industrial hemp stalks but not lignin content. For the en-
tire growth period of hemp stalk, the range of cellulose content was from 380.8 to 525.0 g-kg™, of hemicellulose
content was from 174.2 to 275.5 g-kg™, and of lignin content was from 109.8 to 235.8 g-kg™. As time in-
creased, the mass fractions of cellulose and hemicellulose increased first and then decreased (The P value of
cellulose was P =0.015 2 and hemicellulose’ s was P=0.945 9 with SAS software); whereas the mass fraction
of lignin increased steadily (P<<0.000 1 with SAS software). Also, synthesis of cellulose and hemicellulose
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was earlier than lignin. Differences between male and female gender became apparent by the 77th day of
growth with cellulose (P =0.004 0 with SAS software) and lignin (P =0.123 7 with SAS software) contents of
female plants being higher than male plants, and the hemicellulose content lower (P =0.001 O with SAS soft-
ware ). Reasons for differences in the chemical compounds between male and female plants will require further
study. [Ch, 6 fig. 1 tab. 21 ref.]
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Table 1 Plant weight of industrial hemp stalk in the whole growth period

ARRHA R R AR (g d ) MR W*’ﬁ(jifﬁg/ b Bt iﬁmjﬁtﬁg/

19 0.10~0.11 0.01

28 0.40~0.43 0.01~0.02

35 1.07~2.77 0.03~0.08

42 5.79~14.96 0.14~0.36

49 7.65~19.77 0.16~0.40

56 17.39~40.38 0.31~0.72

62 45.17~99.10 0.73~1.60

67 61.90~129.22 0.92~1.93

77 46.53~102.65 0.60~1.33 46.20~96.45 0.60~1.25 46.86~108.85 0.61~1.41

84 62.95~140.04 0.75~1.67 52.56~109.74 0.63~1.31 73.33~170.34 0.87~2.03

91 85.04~175.52 0.93~1.93 93.70~184.02 1.03~2.02 76.38~165.02 0.84~1.81

98 109.58~221.34 1.12~2.26 103.01~195.73 1.05~2.00 116.15~246.94 1.19~2.52
105 119.56~230.71 1.14~2.20 131.71~225.05 1.25~2.14 107.40~236.37 1.02~2.25
112 120.24~238.55 1.07~2.13 126.22~239.83 1.13~2.14 114.25~237.26 1.02~2.12
134 158.94~285.61 1.19~2.13 174.46~301.17 1.30~2.25 143.42~270.05 1.07~2.02
147 143.16~242.41 0.97~1.65 141.18~225.72 0.96~1.54 145.14~259.10 0.99~1.76
161 179.97~306.46 1.12~1.90 158.95~254.13 0.99~1.58 200.99~358.79 1.25~2.23
178 212.87~356.17 1.20~2.00 255.68~408.78 1.44~2.30 170.05~303.56 0.96~1.71

186 239.13~403.00 1.29~2.17 256.25~409.69 1.38~2.20 222.00~396.30 1.19~2.13
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Figure 1 Effect of growth stage on cellulose mass fraction of Figure 2 Effect of growth stage on hemicellulose mass fraction of

Industrial hemp stalk Industrial hemp stalk
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Figure 4  Effect of plant gender on cellulose mass fraction of industrial hemp stalk
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Figure 5 Effect of plant gender on hemicellulose mass fraction of industrial hemp stalk
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Figure 6  Effect of plant gender on lignin mass fraction of industrial hemp stalk
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