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Abstract: Polyploidy can be accompanied by some super character, such as enhanced stress resistance, larger organ size,
and increasing biomass. Polyploidy provides an important way for cassava varieties breeding. The single-node axillary
buds of cassava variety SC12 were used as the explants to observe the effect of the different colchicine concentrations
on autotetraploid induction rate. The morphology, anatomy and agronomic characteristics of autotetraploid and the dip-
loid parents were compared. The highest efficiency of inducing autotetraploid of SC12 was 7.78% at the concentration
0f 0.03 g/L colchicine. The ploidy of 20 plants was identified by the flow cytometry and chromosome numbers counts in
root tip cells. Consequently, a total of 11 tetraploid plants as well as 5 chimeric plants were obtained. Positive auto-
tetraploid cassava lines accounted for 55% of all the tested lines, and the variation rate was 80% of the tested lines. Sig-
nificant differences in morphology and anatomy were observed between the autotetraploid and the diploid parents. In
morphology, the tetraploid plants became shorter, the stem became thicker, the leaf tip became shield, the leaves

Kk EE  2022-08-03; 1EEIHEE 2022-08-31

E&WME VIR AL LI (R AD19245053); JPER R ERERHE R JRIL G H (BEREE 2021YT057); VA
R EAEY R H (No. TS202128 ).

EHRN  WIT (1982—), %, M+, FIEFIER, TRl BURBIEYAEYHR TS RAEERAR; *FETRIES:
FiAISE (1982—), %, i+, RIDFGEOL, DA 1) HURBIEM AW AR E R, **@{51E# ( Corresponding author )
JZ4E1E ( YAN Huabing ), E-mail: h.b.yan@hotmail.com,



%6 M WSO . RE R RER 125 (SC12) [AVRPIMEIRIE S MK E 1115

changed from lanceolate to arch, the cleft leaf length/cleft width decreased significantly, and the chlorophyll content
increased significantly. The length, width and chloroplast number of tetraploid guard cells was significantly increased
by 2.33%, 28.99% and 117.79%, respectively, compared with that of diploid parent. Stomatal density was decreased by
40.06% compared with the control. The guard cells of tetraploid variant were oval, while those of diploid variant were
cylindrical. The leaf thickness and palisade tissue thickness of tetraploids were significantly higher than those of dip-
loids, and increased by 24.41% and 43.88% compared with the control, respectively. The palisade tissue / sponge tissues
of autotetraploid plants were 1.9 times as large as the diploid line, indicating that the palisade tissue of tetraploid leaves
was closely arranged, but the spongy tissue was not well developed. The results of yield detection showed that the tubers
weight per plant and harvest index of polyploid line SC12-11 was 3.30 kg and 0.43, respectively, which was

significantly higher than that of the control.
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Tab. 1 Results of colchicine inducing axillary bud stem
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0(CK) 90 90 0 0.00
0.03 90 38 7 7.78
0.05 90 17 3 333
0.07 90 11 1 111
0.10 90 8 0 0.00
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Fig. 1 Results of detecting ploidy-level of cassava using FCM
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Tab. 2 Comparison of growth of diploid and autotetraploid tissue culture seedlings of cassava variety SC12

At/

. . ZUH-K = 5 2 i T
L B w9 R g i EHL qpap gy MBREFE
Variety Plant height/cm Lobe width/cm Lobe Lobe length Leaf thick- — Stem di- SPAD value Fresh Dry weight/g

length/cm obe leng ness/mm  ameter/cm weight/g

/lobe width

sC12 4.91£0.78" 0.69+0.05°  1.53£0.09° 2.23£0.07° 0.12+0.01° 0.94+0.08% 30.58+0.13° 0-33£0.02° 0.04x0.01°
SC12-4 3.58+0.30° 0.790.05  1.31£0.08° 2.26:0.06° 0.13£0.01° 1.00£0.04° 34.65+1.86* 0.57£0.02° 0.08+0.01°
SC12-11 3.73£0.27° 0.88+0.08*  1.50+0.08* 2.28+0.08" 0.13£0.02° 1.06£0.01° 35.32+1.36* 0.70£0.03" 0.10+£0.01°

T RSB AAR/NG PR 2R B3 (P<0.05),

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

A gt (Ze: WRSR; 7. A5 ); B: KHEMA (Z: WfEE; 4. Zf%K); Bar=1cm.,
A: Leaves in vitro (left: tetraploid; right: diploid ); B: Leaves in field (left: tetraploid; right: diploid ); Bar=1 cm.
2 KE SC12 MEkF &kt A
Fig. 2 Tetraploid and diploid leaves of cassava variety SC12
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Fig. 3 Comparison of physiological characteristics between diploid and autotetraploid materials at different stages
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Tab. 3 Result of the measurement in guard cells
between the diploid and tetraploid

12 I O EE 18 SO O B UG > 37 - S I 1

Ploidy-1 Length of guard Width of guard Chloroplast ~ Stomata

evel cells/um cells/um numbers numbers
2X  26.86£225°  16.57£0.52°  5.17+0.16° 81.8%1.23"
4x 33.13+0.78° 21.3740.32*  11.26+£0.22* 58.4+0.75°

0 [RSVEHR S AR/ NG FhERR 2257 2% (P<0.05),
Note: Different lowercase letters after the same column of da
ta indicate significant difference (P<0.05)
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Tab. 4 Result of the measurement in ransverse sections of
leaves between the diploid and the tetraploid

B e s O Leaf

idy- PPT/SPT
Plg\l](g ! PPT/um SPT/pm thickness/pm

2% 72.3342.69°  56.17+1.60°  136.57+£2.23" 1.28+0.04°
4x  104.07+4.90°  43.63+3.92°  169.90+6.74* 2.41+0.33

e WSV G AR/ NG FhERR 225 B2 (P<0.05),
Note: Different lowercase letters after the same column of da
ta indicate significant difference (P<0.05)
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Fig. 4 Anatomical results of guard cells of cassava
diploid and tetraploid
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