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Cambium generation and cellulose physical structure by growth stage

and plant sex in  ‘Yunma No. 1’ hemp stalk
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Abstract: To know the growth status, the physical properties of cellulose in hemp stalk better and provide more
information for use it. Wide angle X-ray diffraction and a microscope were used to study the influence of growth
stage and plant sex on cambium generation activity and the physical structure of cellulose in the industrial
hemp stalk of Cannabis sativa ‘Yunma No. 1’ with 4 strains of hemp samples. Samples from healthy, no rot,
no breaking of industrial hemp, close to the ground for the collection. Results over the whole hemp stalk fiber
growth period showed that relative crystallinity of the hemp fiber exhibited a greatly change (P-value was
0.039 0). For the growth period of 19-35 d, cell size was 0.230-0.245 nm, and from 42-186 d, cell size was
basically unchanged (P-value was 0.086 2) with a decline of about 0.137 nm. For the same growing time,
slightly more  (P-value was 0.000 1) female plant cell layers than male were noted. From 77-91 d, the degree
of relative crystallinity in male plants was higher (P-value was << 0.05) than female plants, but from 98-186 d
it was higher (P-value was 0.058 8) in female plants. Cell size of male and female plants from 77-186 d was
0.136-0.150 nm. Thus, there was no strong relationship for cell size among growth period, cell layers, and rela-
tive crystallinity (The correlation coefficients between those were —0.518 0, —=0.551 7, and -0.829 1 respec-
tively). [Ch, 1 fig. 3 tab. 13 ref. ]
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Figure 1 Industrial hemp rod cross section micro size
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Table 1 Different growth period of industrial hemp stalk cell layers, crystallinity and crystal size

AR RE AR M % AR R mm || B KR EUd AR DS % AR IR ST /nm
19 28~30 27.07 0.233 91 186~420 44.00 0.143
28 40~43 26.65 0.245 98 200~438 42.53 0.140
35 82~213 39.38 0.230 105 215~469 39.30 0.142
42 99~255 39.42 0.132 112 254~554 40.26 0.145
49 115~298 41.27 0.135 134 294~585 41.40 0.137
56 132~306 40.70 0.135 147 323~594 41.82 0.137
62 146~320 40.75 0.129 161 352~647 41.60 0.140
70 165~344 40.91 0.140 178 386~711 40.49 0.137
77 157~378 41.33 0.139 186 403~741 40.42 0.143
84 172~412 4391 0.140
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Table 2 Male and female of industrial hemp stalk cross-sectional cell layers and the physical structure of cellulose

ud RERRTES) 40K E R AT S S % AYER IR S m || od RIRREES] ATHEZ A HIXE S % A 4k R SR S am
77 HfE 181~378 41.20 0.145 112 e 254~527 38.62 0.140
77 e 157~366 41.45 0.133 134 I 339~585 41.23 0.137
84 HfE 198~412 42.26 0.139 134 T 294~554 41.57 0.137
84 i 172~399 45.56 0.140 147 I 372~594 42.16 0.137
91 HfE 214~420 42.69 0.136 147 i 323~577 41.47 0.136
91 i 186~402 45.30 0.150 161 I 405~647 41.44 0.136
98 i3 230~438 44.25 0.140 161 T 352~628 41.75 0.139
98 T 200~426 40.81 0.139 178 i3 444~711 40.75 0.135
105 i3 247~469 39.48 0.142 178 if 386~690 40.22 0.138
105 T 215~473 39.12 0.141 186 i3 463~741 41.42 0.144
112 i3 292~554 41.89 0.149 186 if 403~719 39.41 0.142
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Table 3 Correlation coefficients between the physical properties of hemp stalk of different growth stages

LB EXS AR 1) 2 it S22 L HE KT 25 27U F R
A K 1 0.984 3 0.476 9 -0.518 0
TR L 531 1 0.983 8 -0.361 1 -0.180 6
2 it J22 1 0.602 3 -0.624 4
AR 25 it JEE 1 -0.829 1
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