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Tissue development of culm in Dendrocalamus sinicus
from shoot to young culm stage

Guo Xiao-Juan, Chen Ling-Na, Yang Han-Qi "

( Research Institute of Resources Insects, Chinese Academy of Forestry, Kunming 650233, China)

Abstract: Dendrocalamus sinicus Chia et J. L. Sun, a rare bamboo species endemic to
Yunnan Provinee-in China, is one of the strongest woody bamboo species in the world. It
occurs asttwo'variants, i.e., straight-culmed variant (SC) and bent-culmed variant (BC). To
reveal the ' anatomical basis of SC and BC, we collected data on culm height and
morphological eharacteristics of shoots and young culms (emerged from ground for 0 — 49 d)
from six clumps of D. sinicus. In addition, shoot and young culm development (0 — 45 d)
were observed using comparative anatomy based on paraffin sectioning. Results showed that
culm-height growth exhibited a “slow-fast” pattern, and the BC morphological character
clearly appeared at 21-35 d, which was distinct from that of SC. The development of vascular
bundles occurred earlier in BC (5-30 d) than in SC. Within BC, compared with the outer
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vascular bundles, the inner vascular bundles possessed smaller diameters and more
fibrocytes in the fibrous sheath. Parenchyma cell differentiation occurred earlier in BC than in
SC. Nuclei dyed with Safranine and Fast Green appeared in the parenchyma cells, which
became regularly arranged from 20 d in BC. The parenchyma cells in the inner culm of BC
were slightly smaller than those in the outer culm, whereas there was a greater number of
parenchyma cells with dyed nuclei in the inner culm than in the outer culm. These results
showed that the bent culm shape in BC can be identified by culm morphology during 21-35 d.
The development of vascular bundles and differentiation of parenchyma cells occurred earlier
in BC than in SC. Furthermore, compared with the outer culm in BC at the .corresponding
period, cell divisions in the inner culm were more vigorous and the degree of vascular bundle
lignification was also higher.
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Photos A, B, C, D, E, and F show shoot emergence from ground at 5 d, 10 d, 15d, 20 d, 30 d, and 45 d,
respectively. Photos G4 H and | show samples for tissue dissection.
E1 BEEMF. DI RELFRH DA
Fig.-1._Sampling locations of shoots and young culms of D. sinicus for tissue dissection
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Table 1 Culm development in D. sinicus from shoot to young culm
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Fig. 2 Culm height (A) and daily increment of ‘culm height (B) of shoots of D. sinicus
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B FE-DITERE EIMBERLER, BC 2 Py SC Rl M, %

5,10, 15, 20, 30, 45 /Pl FomAr o R B, F. LF4EA0M; P, WRBEANM; PP, JEAEWIHES; MX: JEAEARR
Wy PX: JRAEAFH, 48R =100 um,
Vascular bundles in base culm of D. sinicus during shoot-young culm phase. BC—| and BC-O represent inner and outer
culms of bending-culmed D. sinicus, respectively. SC represents straight-culmed D. sinicus. Numbers 5, 10, 15, 20,
30, and 45 indicate number of days since emergence of bamboo shoots, respectively. F. Fiber cells; P, Parenchymal
cells; PP Protophloem; MX. Metaxylem; PX. Protoxylem. Scale bar =100 ym.
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SRS . KR 1T Guo Xiao-Juan et al.. Plate Il
Son| kAR , ST 2

(SR, R

EXME-HMBREFREFERALEEMME, BC-I XnTMEIAM; BC-O FmT MZisMIl; SC F/nil B,
75, 10, 15, 20, 30, 45 43l RmPr oI X8, CN: 4, #3/= 50 um,

Parenchyma cells in base culm of D. sinicus during shoot-young culm phase. BC - and BC -0 represent inner and
outer culms of bending-culmed D. sinicus, respectively. SC represents straight-culmed D. sinicus. Numbers 5, 10,
15, 20, 30, and 45 indicate number of days since emergence of bamboo shoots, respectively. CN; Cell nucleus;
Scale bar =50 um.
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