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: (2002)
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( 2016;

( 2014),

2016),

1
(Saccharum officinarum L.) ¢ 29
2015 9
, ¢ 29
( 35 cm, 50 cm),
20 kg (m :m =3:1),
12.80 g'kg”, 44.8 mg-kg', 424 mg-kg',
88 mg-kg 15¢g ,
, 3
, 5d
3 2 (1) 80%
(GS); (2) 48%
(GS1); (3) 28.8% (GS2)
4 ,3 ( 36 ),
15 30 45 60d (
)
30 min, —80°C
2
( A B C

2 , 80% 60%
( 8 m, 3 m)
100% , A (GS)
80% , B
(GS1) 80% 60% (
: 80%x60%=48%) ,C
(GS2) B 60%
( : 80%x
60%x60%=28.8%), 4 ,
L,
12:00  LI-6400 ( LI-COR )
10d 1.2 m

b

1

Table 1 Effects of different weak-light stresses on the

microclimate of experiment areas

/umol-m™-s™! /°C /%
1 884.10+39.25° 36.52+0.76" 73.66+2.40°
GS 1 533.66+44.62" 34.19+0.40° 74.68+2.88"
GSl1 929.88+49.90° 31.01£0.39° 75.10+3.08"
GS2 554.024+27.92¢ 30.21+0.52° 75.10£2.30°
5% (P<0.05)
3
3.1
15
60 d ,
)
3.2
60 d 5 ,
) )
, ; 105°C
20 min, 65°C 72 h
33
3~5
) ) )
02¢g s 25 mL ,
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, 72 h
’ 1
UV-1800 ( ) (OD) 11
34 ’
(2013) ,
(enzyme-linked immunosorbent assay, ELISA) (2
IAA GA, ABA (zeatin riboside, / ’
ZR) ’ )
, 3 s 15
4 d C )

DPS 7.05 (least- ) ;  GS
significant difference, LSD) ; ; GST GS2 ,
GraphPad Prism 6.0 , + 15d 30d ,

15 d,
2
Table 2 Tillering under different weak-light stresses at seedling stage of sugarcane
15d 30d 45d 60 d
/ % / 1% / 1% / 1%
0/5 72.22* 2117 347.22% 1121 508.33* 11/25 586.11°¢
GS 0/2 8.33* 0/9 136.11™ 5/13 322.22% 5/16 369.44°
GS1 0/0 0.00°* 0/2 111 0/7 91.67°¢ 0/13 163.89°
GS2 0/0 0.00°* 0/2 111 0/3 27.78% 0/5 58.33%
5% (P<0.05), 5% (P<0.05)
30d , , GS1 GS2 ,
, GS1 ,
GS2 , ,
GS GS1 GS2
, GS , GS
, , GS ,
2 , , GS 2
45 d C, 5
, ( 2010) 3 ,
, 45 60 ,
d GS1 GS2 4 ,
, 2 ;
1.2 GS1 GS2 ,
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Fig.1 Effects of different weak-light stresses on plant height (A) and stalk diameter (B) at seedling stage of sugarcane
5% (P<0.05)

3

Table 3 Changes in biomass of sugarcane under different weak-light stresses

-1

/g ! /g ! /g ! /g
262.23+25.65° 83.83+9.10° 57.84+5.93° 13.63+1.56° 0.24
GS 145.75+17.07° 36.02+2.75 28.21+2.84° 6.46+0.62" 0.23
GSl1 51.52+6.15° 13.13+1.99° 9.49+0.70° 1.91£0.15° 0.20
GS2 33.11+4.84° 8.61+0.74° 5.56+0.89° 1.04+0.05° 0.19
; 5% (P<0.05)
3 4
2 , , 15d 4.1 TAA
, ( 2-A) 1AA
a( 2-B) b( 2-0) , , ,
15d , IAA
( D, ( 3-A)
, IAA
a/b ( , GS ,
2-D) , 45 GS2 , GS1 ,
d , , ;0 60d IAA , IAA
, (
2 , , ), IAA
a b , ,GS GS1
a/b , GS2 IAA ,
, , , 3-A , [AA GS S
, GS1 , GS2
60 d 7.86% ,

TAA
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4.2 GA,
GA; ,
,» GA,
3B,
, 15d GA,
, : , GS
GA, ,GS1 GS2
GA,, GSlI
, GA,
15 60d
GA, ,
30~60 d, , GA, ,
:15d ( 3-B)
3-B , GA,
, » GA;
43 ABA
ABA :
, ABA
3-C
ABA ,
., GSI
, GS
60 d :
ABA ,
, 1.0%~17.7% 4.4%-~
413% 7.1%~19.5%  ABA
, 15~45 d,
ABA , 45~60 d
, ABA
, 3-C
ABA
44 ZR
ZR

3D ZR

: ZR
., ZR .3
ZR 24.46%
(GS,45d) 56.85% (GS1, 45 d) 35.99% (GS2, 60
d) ZR :
ZR :
, GS GS2
30d, GSI 45 d 3-D ,
30 60d ,ZR

4.5 TAA/ZR TAA/ABA
GA,/ABA ZR/ABA
4

>

IAA/ZR

30~45d ,
,GS  GS1 S ,GS2 S ,
25.00% 17.39% 23.53% 5.00% IAA/ZR

IAA/ABA

4 TAA/ZR TAA/ABA
GA,/ABA ZR/ABA
Table 4 Effects of different weak-light stresses on the
ratios of IAA/ZR, IAA/ABA, GA,/ABA and
ZR/ABA in sugarcane leaves

15d 30d 45d 60d
TIAA/ZR 0.60 0.60 0.71 0.75
GS 0.69 0.71 0.64 0.81
GS1 0.51 0.56 0.51 0.63
GS2 0.60 0.60 0.70 0.63
IAA/ABA 1.18 1.10 1.08 1.20
GS 1.36 1.31 1.09 1.51
GS1 0.99 1.08 1.00 1.30
GS2 1.25 1.22 1.25 1.28
GA,/ABA 0.75 0.69 0.62 0.67
GS 0.65 0.56 0.55 0.63
GS1 0.54 0.55 0.52 0.65
GS2 0.57 0.61 0.58 0.66
ZR/ABA 1.95 1.84 1.53 1.59
GS 1.99 1.85 1.71 1.86
GS1 1.92 1.92 1.99 2.08
GS2 2.10 2.05 1.78 2.01
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2015)
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( 2013; 2015)
2
(2015) ,
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(2006) ZR
, Hirayama Shinozaki
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( 2006), ABA
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(Vasantha 2012),
GA, ( 2016);
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(Nieminen 2008; Kudo 2010),
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Weak-light stress caused by shading affects the balance of endogenous hor-

mones in leaves and tillering process in sugarcane (Saccharum officinarum)
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Abstract: Light is a very important environmental factor for the growth and development of sugarcane (Sac-
charum officinarum), including sugarcane tillering. Sufficient light during the growing period is the basis of til-
ler formation and growth in sugarcane. However, light conditions in sugarcane field are always limited by to-
pography and geomorphology in Guangxi province, furtherly influence sugarcane tillering, millable stalks from
available tillers and cane yield in production. To determine the effects of tillering formation and growth under
weak-light environment in sugarcane, as well as endogenous hormone content, S. officinarum cv. ‘GT29’ seed-
lings were used to study the effects of different weak-light stresses on endogenous hormone contents in leaves
and tillering process. The different weak-light stresses of 20.0%, 52.0% and 71.2% shading (respectively named
as GS, GS1 and GS2) resulted from nylon nets (80.0% and 60.0% light transmittance) mulching from tillering
stage to initial elongation stage. The results showed that the growth and development of sugarcane tillers were
delayed under weak-light conditions, and the tillering process was postponed at least 15 days. The tillers did not
produce or died during their growing under the weak light treatments (GS1 and GS2). The plant high, stalk di-
ameter, fresh and dry weights of plants and tillering rate were significantly decreased while the total chlorophyll
content was increased under different weak light conditions. Further study found that the content levels of hor-
mones showed ZR>IAA>ABA>GA, in leaves. The contents of IAA, ABA and ZR and the ratios of IAA/ABA
and IAA/ZR in leaves significantly increased while the GA; content and the GA;/ABA ratio in leaves firstly de-
creased and then increased under weak-light stress at tillering stage. The changes in hormone contents and ra-
tios may be one of key factors for inhibiting the process of tillering in sugarcane.
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