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The Effects of Foliar Spray of Limewater or KH,PO,
at Late Growth Stage on Sugar Accumulation, Yield
and Some Physiological Characters in Sugarcane
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Abstract Two sugarcane varieties, GT11 and F134, were sprayed 29 limewater or 0. 1% KH,PO, solu-

tion on the leaves at late growth stage (on October 11). As compared with the control, both of the treatments
— ATPase, Ca?*

and higher contents of sucrose and water in leaves, resuiting in a higher sucrose content in cane but lower re-

showed higher activities of Mg?* — ATPase, NADP — malic enzyme and neutral invertasc,
ducing sugar content in juice. The limewater treatment improved cane quality more quickly than the KH,PO,
treatment, but a longer duration of the effect was found in the later treatment. Both of the treatments pro-
duced higher cane yield than the control. but the increase was higher in the limewater treatment. which was
statistically significant as compared with the control. The KH,PO, treatment also increased activities of perox

idase and polyphenol oxidase. and respiratory intensity. and chlorophyll content in leaves as compared with

the control.
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Table 1 The cane yield and its components in different treatments ,ﬁ. . E‘éﬁ-i -)Jg,E Jﬁﬁl }‘g‘ U’t‘ﬂ: J/JE\#E
Y e =53 FEZL = # Cane yield” Al R H R AR e (b
BER A PR/ Plam Sk AT ML RIE S 7 AT
Variety Treatment Millable stalks height diameter Compared with B .
(X10°/bm™  (em) (M) et control (< %) FIW TN T 3 K.
B 1S AR 78. 03 235 2.95  84.85¢ 1144 2 HEREHF
GT11 Limewater
KH,PO, 81. 82 227 2.92  82.58cd +-8. 46 2.1 AEMNENHEHEAERE
X1 B 75. 00 227 2.74 76.14 d *ﬁﬁt%ﬂ'ﬂ%ﬂﬁ]
Control *LUMSHEREY. &
G134 HRK . o0 7= 1 ke
F134  Limewater 80. 30 254 2.89 - 96.5%a +10. 15 10 B 11 B me il 29 & KK
\,’fm -} I=R Ay
KH,PO, 76. 52 247 2.80  94.70ab +7.99 RIALIE, AEHHE 1L S48
Control 80. 30 228 2.84  87.69b B, B R B S T A

* F1 G # 7] F B 3 R 7F LSRe. /K 2 F A B F Data followed by the same letter are not sig-

nificantly different at LSR, oslevel.
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Table 2 The quality of cane in different treatments

,B.g\ ’ ﬁ?'] T LSRo.0s E]’J éiﬁ Vi' i :;g
7K. KH.PO, 4b PR A4 H 1 re 4

HEREWNS REVFE S4BT B8 A o
5 fhyE Sucrose content in cane (%) Gravity purity of juice (%) Reducing sugat in juice ( %)
Variety Treatment 1989 1989 1990 1989 1989 1990 1989 1989 1990
-11-06* -12-05* -01-08* -11-06* -12-05* -01-08* -11-06* -12-05* -01-08"
EHI1S  mRK ] .
GT11 Limewater 13.17 15. 32 15. 45 77.94 84. 65 85. 21 1. 64 0.59 0.14
KH,PO, 11.90 15. 40 15.93 76. 58 85. 02 86.43 1. 91 0. 41 0.08
il
X1 12. 44 14. 62 15. 32 77.25 85. 67 86.72 1.63 0. 64 0.14
Control
L
B 134 EEUK 10. 11 12. 87 13.58 67.58 77. 49 81.44 2.13 2.17 1.20
F134 Limewater
KH,PO, 10. 15 12. 98 14. 39 69. 95 80. 11 84.73 2. 80 1. 81 0.95
pog:|
c 9. 69 11. 70 13.60 64. 20 67.78 81.74 2. 83 3. 19 1. 39
ontrol

* JfHE B #7 Sampling date.
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Table 3 The contents of photosynthetic pignents and soluble protein in sugarcane leaves with different treatments

42 ¥ Chlorophyll KH#AW P E Carotenoid W ZJ(F'I@;EIF rff"t _
. ater soiu protein
i b 38 (mg/g FW) (mg/g FW) (mg/g EW)
7 i ,
Variety Treatment 1989 1989 1990 1989 1989 1990 1989 1989 1990
-11-02*  -12-02*  -01-02*  -11-02* -12-02* -01-02 S11-02°  -12-02°  -01-02*
el 115 EDUK 1.23 0. 18 0.25 0. 20 0. 55 0.25 2.59 3. 52 1.58
GT11 Limewater
KH.PO, 1.13 0. 67 0. 40 0.19 0. 58 0.29 2.31 3.04 1.35
X1 Hd
1. 43 0. 50 0. 38 0. 26 0. 44 0.35 3.16 3. 80 2.05
Control
P 1
G4 134 Eﬂiﬂ( 1. 48 0. 47 0.32 0.24 0.42 0. 31 3.83 5.96 2. 20
F134 Limewater
KH;PO, 1.53 0. 49 0. 39 0. 24 0. 52 0. 35 3. 05 5. 21 2. 20
*1 B8
; 1. 48 0. 43 0. 29 0. 25 0. 40 0.28 2. 64 5. 25 1. 89
Control

*» R+ H #f Sampling date. FW =#¥HH Fresh weigth.
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Table 1 The contents of sucrose, reducing sugar and water in sugarcane leaves with different treatments
M Sucrose A JFHE Reducing sugar K4y Water (%)
2 Fh i35 (mg/g FW) (mg/g FW)
Variety Treatment 1989 1989 1990 1989 1989 1990 1989 1989 1990
-11-02°  -12-02" -01-02*  -11-02* -12-02* -01-02+  -11-02° -12-0Z° -01-02~
&?T]lll El L.EDUK 3.90 23. 87 4.62 5. 514 13. 55 4.59 70. 14 69. 03 71.81
imewater
KH,PO, 2.95 19. 55 4.52 6. 50 13. 08 4.36 70.58 70. 21 71.98
X 1.91 20. 85 4.37 5.75 12. 40 4.75 70.79 67.63 70. 67
Control . 8F R L7 . . . . B .
£
HH 134 HEK
F134 Limewater 3. 40 18. 66 4. 07 3.94 13.74 3.08 72.74 71. 81 73. 64
KH.PO, 2.91 18. 80 4.98 3. 48 9. 88 3.27 73.24 72.04 73. 65
* IR 3.59 18. 11 3.37 3. 54 12. 69 2.38 72.30 71.28 73.2
Control . < . 3.5 . . - . 3. 27
* %+ H #f Sampling date. FW=#%% Fresh weigth.
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Table 5 The activities of ATPase and NADP-malic enzyme in sugarcane leaves with different treatinents
mgit-ATP B§ Ca**-ATP B NADP- 3 S % il
mg®t -ATPase Ca**-ATPaes NADP-Malic enzyme
i ab3 ! . . ) _
o (mg Pi/g FW » min) (mg Pi/g FW » min) (/A\OD;0/g FW » min)
Variety Treatment
1989 1989 1990 1989 1989 1990 1989 1989 1990
) -11-02* -12-02* -01-02* -11-02* -12-02* -01-02* -11-02* -12-02- -01-02°
HE11E R . . ) .
GT11 Limewater 11.3 18.56 12. 0 11.7 33.2 26.5 1170 530 141
KH,PO, 12.3 20.7 14.1 18. 1 31.3 34. 2 1197 627 423
T I
A1 10. 1 15.6 1.7 15. 8 29.9 26.0 1040 450 300
Control
£y '
68 134 ,Euﬂ( 10. 1 16.5 21.0 20.0 27.9 23.1 1390 600 553
F134 Limewater
KH,PO, 14. 2 15. 6 18. 0 13.3 28.1 26. 6 1605 600 150
pogi -
; 9.1 12.5 16.9 12.9 29.7 22. 6 1540 480 437
Control
* £ FE H B Sampling date. FW =#¥H Fresh weigth.
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Table 6 The activities of peroxidase and polyphenol oxidase in sugarcane leaves with different treat-

ments
L FAABG Peroxidase Poli}i}fl{otfgase
470 -
Vzﬂ:ﬂ: . i."tfﬁ (AOD/g FW. min) (A OD* /g FW. min)
ariety reatment
e e e -11-02*  -12-02*  -01-02"
BEE11S  HEK 5
GT11 Limewater 101 70 75 6.0 3.3 5.1
KH,PO, 118 94 97 7.5 3.3 8.1
popid
Control 107 76 93 3.9 3.0 6.7
L
G 134 A/ KK
F134 Limewater 133 74 89 13. 3 5.2 5.2
KH,PO, 138 84 94 16. 6 6.1 5.7
it B
ki 96 . 72 74 13. 1 5.3 56
Control

* ¥ H B Sampling date.
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Table 7 The activity of invertase in sugarcane leaves with different treatments

HYEFEALER BRYESG ILTE
i Fb hbhyg Neutral invertase Acid invertase
Variety Treatment 1989 1989 1990 1989 1989 1990
-11-02* -12-02* -01-02- -11-02* -12-02° -01-02*
%

EH s HEK p
OT11 . Limoomter 91 815 596 143 434 7.2

KH,PO, 8.5 82.1 53.9 17.14 50.7 47. 0
p R
8.1 55.5 51.5 18. 2 70. 1 18. 1
Control

¥ 134 {ERK
= s 5
F134  Limewater 36 087 479 181 580 5.5

KH,PO, 7.8 74.3 418. 1 18.7 58.1 18. 41

i B
MM 78 639 463 176 264 . 537
Control

* 34 H B Sampling date.
* » BEALRGIEVEBARL R BB mg/g FW « h. The unit of invertase activity is

reducing sugar mg/gFW « h. *

*3 TELENEEHAFREE

Table 8 The respiratory intensity of sugarcane leaves with different treatments

I} 7 85 B Respiratory intensity

L i I (O, uL/g FW « h)
Variety Treatment 1989* 1989 1990°
-11-02 -12-02 -01-02
ER 11 5 6Tl ER* 144 232 190
Limewater
KH.PO, 147 242 194
oyl
Control 145 233 91
£y
B 134 F134 ARK 182 244 136
Limewater
KH.PO, 202 276 167
popid
Control 180 240 163

* = B #7 Sampling date.
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