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Insect Resistance and Evaluation on Important Agronomic and
Economic Characters of Bt-transgenic Sugarcane Lines
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Abstract: The insect resistances and evaluations on important agronomic and economic characters of 6 Bt-
transgenic sugarcane lines, such as Y2, Y3, Y4, T1, T2 and T3, were studied both in the field and room. The
results showed that the insect resistances of these Br-transgenic sugarcane lines in the field were similar to those in
the room, and the Br gene expression was stable. All of these tested lines had stronger insect-resistance than their
wild types, in which Y4 and T2 lines were the strongest and T3 line was the weakest. The cane yield and sugar
content in Y3, Y4 and T3 lines were similar to those in their relative original lines, but the sucrose content of these
transgenic lines was lower than that in original lines. In addition, although T2 line had higher sucrose content than
original line ‘ROC16’, its main agronomic traits were worse with low cane yield and sugar content.
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Table 1 Dead rate of insects fed by heart leaves in room

SF(R) WKL Feeding days

Variety (line) 2 3 4 5 6
Y2 0 75 100 100 100
Y3 67 100 100 100 100
Y4 25 100 100 100 100
Yck 0 0 0 0 0
T1 100 100 100 100 100
T2 50 50 60 100 100
T3 0 0 0 0 20
Tck 0 0 0 0 0

22 HE BAHRELEER

W 1 LA AR S O . 6 Sk 7 Bk
PRIE L 2R ) U R 56 L A I 174 XoF Rt o o A1
59.22%~100% , 53 15 ZEREAR 59.73%~100%(FK 2),
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PEAL 2% (R o SR8 IR 384T LU R S A
FEAT 60%
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Table 2 Sugarcane damage caused by borers in the field

KA 1 Site 1 52 Site 2

R (R)
Variety — BEEBRE  EEFWER O EEFHRE EEFR
(line) Damaged Damaged Damaged Damaged
plant rate (%) node rate (%) plant rate (%) node rate (%)

Y2 1.32 0.07 1.34 16.67
Y3 1.11 0.03 4.41 66.67
Y4 0 0 0 0

Yck 46.26 4.41 8.34 93.33
Tl 3.57 0.25 2.1 33.33
T2 0 0 0.41 10

T3 1333 0.69 3.43 63.33
Tek 32.7 1.7 791 93.33
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Table 3 ANOVA analysis of cane yield in different sites

5 Site AP FHKIE Variance source  H H1J¥ Degree of freedom “F-J5 fil Sum of squares 475 Mean squares F Foos Foo
1 s () [E] Genotype 7 19836.6 2833.8 13.05%* 3787  6.993
[X 20 ] Block 1 480.0 480.0 2210 5.591 12.25
% Error 7 1520.5 2172
SR Sum 15 21837.0
2 sl () 8] Genotype 20654.9 2950.7 21.78%* 2764 4278
[X £H[7] Block 2 571.3 285.7 2.108 3739 6515
%2 Error 14 1896.7 135.5
SR Sum 23 23123.0

*: P<0.05; **: P<0.01.

4 AN AT B R ) 2 T L

Table 4 Duncan analysis of cane yield and sugar yield among transgenic lines in each site

SR() AT Site 1 A2 Site 2
Variety (line) 2L/ & Cane yield (thm?)  {54#HE Sugar yield (t hm™) 27 B Cane yield (thm?) & B Sugar yield (t hm™)

Y4 128.22aA 16.976aA 79.31bcABC 9.295bcABC

Yck 110.97aA 17.789aA 106.17abA 12.592abA

Tck 57.64bB 8.801bB 97.00abcAB 15.297aA

Y3 54.08bB 7.506bB 109.30aA 11.968abcAB

Y2 45.16bB 6.093bB 66.07cdBCD 6.746dD

T3 41.56bB 5.727bB 54.84dCD 7.558¢dBCD

Tl 34.49bB 4.857bB 50.59dD 6.876dCD

T2 22.04bB 3.443bB 18.48E 2.998¢E

[RI B 5 AN TR RS N/ INE TR 26 545 i 3 (P<0.01) A1 ik 3 (P<0.05)

Data followed different capital and small letters indicate significant differences at 0.01 and 0.05 levels, respectively.

Fl 1K, 29 4 3.443~16.98 t hm™>(iak s 1) Fl1 2.998~
11.97 thm?(iak 45 2) Hovp Y4 78 5 b 14 2 B35 4
TS H R SRl Yok 225K, 4000k 16.98 Ail
9.30 thm™, Y3 FEif 8 2 AOZA KIS i 5 H B
Fh2ZSRUT L, R 11.97 t hm ™ (B HARIR S 1A
BT A E A 2 R T Yk, 1 7.506 t hm™, T1,
T2 F1 T3 SRR 1 5 Tek M124, 761845 2
ORI S E KT Teko

R 5 AT, 2R 22 B0 B T o AR AR R B
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Table 5 Main agronomic and qualitative traits of the transgenic lines

B B 2R AN AT B JUHUE: Y4, Hobk i A bt
A RZEFOH 1 ) B B Yk, 49 95K 359.6 cm Al
115425 5%, HB M REMR R AR LR H A AL
SRR DT AN KR R

TE 12 H R FEFEAT T HE & BT 43 17, 45 R R W
(3% 6), T2 i Z W H R REAE 3 i e 5, 34 15.92%,
b %k BB Rl Tek 55 0.40%; FHo4y i & A e
DUAES 1 7 B9 % B o s 7 T R 21 4 5 1 I
Y2. Y3 H Y4 FE WL T H A e i Ak

BE) WE§$ ﬁ}ﬁi Hif%‘. %ﬁé Stem i%ii Q%@Tﬁ%l%%‘ﬂl HEWE &R ZT?’?%‘E
Variety (line) Germination Tillering Plant height diameter Stalk weight Millable i Sucrose Fiber
rate (%) rate (%) (cm) (cm) (kg) stalks per hm content (%) content (%)
Y2 73.37 55.97 216.9 2.37 1.45 65841 11.85 10.27
Y3 63.01 89.41 264.2 227 1.70 77985 12.42 10.80
Y4 70.25 85.29 359.6 2.06 1.46 115425 12.48 10.74
Yck 53.79 67.56 305.5 2.49 2.12 86863 13.95 11.10
T1 60.15 45.61 299.4 2.05 1.59 56367 13.84 13.31
T2 64.23 48.53 238.3 1.78 0.63 48826 15.92 10.47
T3 72.03 57.31 265.0 2.08 1.43 64657 13.78 11.33
Tek 62.25 37.17 310.6 2.30 1.71 68298 15.52 11.84
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