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Comparative anatomy of leaves between Phyllostachys edulis ‘Pachyloen’ and Phyllostachys edulis

LONG Chunling, LIU Tengfei, YU Fen, YANG Qinpei, SHI Jianmin, YANG Guangyao
(Jiangxi Provincial Key Laboratory for Bamboo Germplasm Resources and Utilization, Jiangxi Agricultural University, Nanchang 330045)

Abstract: The comparative anatomical structures of leaves between Phyllostachys edulis ‘Pachyloen’ and Ph.
edulis were conducted by paraffin section method. Anatomical characteristics of epidermis, mesophyll cell and
fusoid cells in Ph. edulis ‘pachyloen’ and Ph. edulis were analyzed. The results indicated that the anatomical
structure of Ph. edulis ‘Pachyloen’ and Ph. edulis are extremely similar, but there are obvious differences in each
anatomical factor between different ages of the same species. One-year old new bamboo has the most developed
fusoid cells; the vessel section area, conveyance water section area and phloem section area of one-year old bam-
boo leaves are also higher than the others. The cuticle thickness of 3 years to 5 years old bamboo is much bigger
than that of one year old and two years old bamboo.
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1. Transverse section of first-order bundle in Phyllostachys edulis ‘pachyloen’; 2. Transverse section of first-order bundle in Ph.
edulis; 3. Transverse section of small bundle in Ph. edulis ‘pachyloen’; 4. Transverse section of small bundle in Ph. edulis; 5. Trans-
verse section of midrib in Ph. edulis‘pachyloen’; 6. Transverse section of midrib in Ph. edulis
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Table I Comparison of the morphological and anatomical feature in epidermis of Ph. edulis ‘pachyloen’and Ph. edulis
&R R IRz o HTIRGN AR
P " s LR .
TEE FHIB/AE 5L /um JSEE /um JEEE/um LA un T’
Bamboo Ik ! . Mastoid process .
specics Stalk age  Upper epidermal ~ Lower epidermal  Stratum corneum thickness Sectional area of
thickness thickness thickness bulliform cell
JEEEEAT 1 9.48+1.92° 7.39+1.78% 2.7340.86° 7.96+1.59* 482.95+224.14%
Ph.edulis ‘Pachyloen’ 2 8.30+1.50F 7.53+1.51° 2.27+0.52%F 6.85+1.40° 366.57+153.14°
3 8.42+1.60% 7.11x1.28% 3.27+0.70% 9.47+1.76° 478.62+179.03%¢
4 7.39+1.15° 7.30+1.29% 3.69+0.83%" 9.39+1.76° 467.11£179.52¢¢
5 8.75+1.73% 7.34+1.43%® 3.19+0.82° 8.47+1.32¢ 502.79+213.59¢
A9 8.76+1.85 7.35+1.56 2.94+0.90 8.43+1.85 466.34+£205.39
Average
E 1 8.96+1.87% 7.21+1.64% 2.13+0.64 8.25+1.82% 441.57+£207.85°
Ph.edulis 2 8.32+1.71° 7.22+1.46%° 2.35+0.568 8.95+1.58° 388.15+172.87°
3 8.14+1.51% 6.83+£1.21¢ 3.51+0.75" 8.61+1.73% 474.01+182.95%¢
4 7.89+1.32f 7.32+1.16® 3.58+0.79" 8.25+1.63% 431.78+162.61%°
5 9.1242.31% 7.46+1.68% 2.92+0.68' 8.39+1.41¢ 579.79+223.81°
L 8.55+1.83 7.21+1.49 2.61+0.83 8.48+1.66 441.55+198.99
Average

T RPEH AR EZE, RIS AR R R g = 5 A B2, AT RIRIZOR 27 B (P<0.05). R,
Note: The values in the table are Mean + SD. The data followed by the same letters in the same column indicate no significant
difference, and by different letters in the same column indicate significant difference at the 0.05 level. The same below.
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Table 2 Comparison of the anatomical feature in mesophyll cells between Ph. edulis ‘pachyloen’ and Ph. edulis
1 Frgse AR MR A
Bamboo Stalk < /Hm B/ 5/ m Blade Aci A A
species age Am cell Arm gf thickness Sectional area of
thickness arm-cell thickness outer bundle sheath
JEREEAT 1 22.87+6.66 26.29+8.38° 86.86+8.14*  0.87° 55.42+18.54%
Ph.edulis “Pachyloen’ 2 16.97+5.62° 19.73+4.45° 75.27+6.08°  0.86° 53.47+20.08"
3 23.9246.11° 26.87+7.19% 90.61+6.73°  0.89° 61.79+16.74°
4 21.19+4.31% 24.00+7.28° 87.71£7.04*  0.88° 61.26+17.60
5 22.25+8.68*1  27.10+£9.13* 92.11£8.04°  0.82° 59.38+18.26"
P Average  21.17+7.14 24.64+8.15 85.00+11.44  0.85 56.87+18.68
E 1 19.23+5.62¢ 20.45+8.45° 79.50+£11.31¢  0.94° 53.51+18.31°
Ph. edulis 2 18.45+5.00¢ 22.02+6.88¢ 75.27+10.65°  0.84° 52.65+19.75%
3 20.75+5.02° 22.81+6.98% 78.82+6.43¢  0.91° 55.19+16.87%
4 20.89+4.16°" 23.9246.15° 76.29+7.16°  0.87° 59.51+14.98"
5 23.04+6.22%°  27.95+8.57° 95.80+7.75"  0.83° 63.39+20.00°
P Average  20.39+5.67 23.3348.43 81.14+1121  0.87 55.17+18.81
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Table 3 Anatomical character of fusoid cells in Ph. edulis ‘pachyloen’ and Ph. edulis

i FHB IR A RN Fusoid cell 2 1 440 M A5 T7 7/
Bamboo S tallz ace No. of ¥ H W5/ R A Sectional area of
species & blade section No. Density fusoid cell
JELRE AT 1 30 143 4.77 457.35+191.36°
Ph. edulis ‘Pachyloen’ 2 30 113 3.77 340.96+79.15%
3 30 12 0.40 426.98+79.88%
4 30 63 2.10 376.65+54.98%
5 30 37 1.23 295.99+59.62°
“F¥I{H Average / / 2.45 447.76+£184.56
EAT 1 30 601 20.03 478.324+185.93°
Phyllostachys edulis 2 30 176 5.86 455.08+141.99%
3 30 35 1.16 424.20+£95.64*°
4 30 367 12.33 430.04+123.16*
5 30 11 0.37 318.67+28.46"
YA Average / / 7.93 466.29+174.48
R 4 EBRENEBAI PR RET LR SEFE
Table 4 Comparison of the anatomical feature in vascular bundles of middle leaves in Ph. edulis ‘pachyloen’ and Ph. edulis
WA S o
i Fl e /AF —HEE R EH  Large metaxylem vessel 7K &k WIEZHS Phloem
. Stalk No. of first " . A um?® A/ um?
=3 n| 2 4 AN 2%
Bamboo species age vascular B I um C=NA Sectional H:K/ %
N A Ratio
area
JEEERAT 1 30 77 153.73% 11837.21 47508 155.09
Ph. edulis ‘Pachyloen’ 2 30 73 112.73% 8229.29 403.54° 13173
3 30 82 124.58° 10215.56 393.25° 128.37
4 30 66 115.86 7646.76 306.33°  100.00
5 30 67 132.04° 8864.68 411.47° 13432
M Average / / 128.11 46760.15 397.94 129.91
ESYi] 1 30 73 121.44% 8865.12 43737 14278
Ph. edulis 2 30 77 130.59° 10055.43 394.40° 128.75
3 30 72 104.99° 7559.28 327.95°  107.06
4 30 80 129.85° 10388.00 337.12°  110.05
5 30 69 162.29° 11198.01 512.83¢  167.42
M Average / / 129.49 48040.79 401.93 131.21
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