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Abstract: The relationship between ten physiological and chemical indexes in leaves of sugarcane (Saccharum
officinarum L.) and five quality characters of stalks were conducted by using method of canonical correlation
analysis. The results indicated that at tillering stage, there were positive correlations between content of carotenoid
and sucrose content in cane, content of total soluble sugar and water content in cane, content of total soluble
sugar and reducing sugar in juice, respectively. At early elongating stage, there were positive correlations between
contents of chlorophyll, activity of catalase and sucrose contents in cane, content of soluble protein and content of
cane fibre, respectively. At middle elongating stage, there were positive correlations between activity of Mg”" -
ATPase and cane fibre, content of soluble sugar and sucrose content in cane, respectively, but there was negative
correlation between carbon-nitrogen ratio (C/N) and water content in cane. At the maturing stage, there was posi-
tive correlation between content of carotenoid and sucrose content in cane, and negative correlation between
content of soluble sugar and reducing sugar in juice.
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Table 1 Canonical correlation coefficients between physiological indexes of leaves and quality characters at tillering stage

HAEACREL
Canonical correlation X, aZ df P M4 A Linearity combination
coefficient
1.000 ** 207.23 50 0.000 U, =0.30x; —0.65x, +0. 17x; —0.23x, +0. 31x5 —0. 07x4 +0. 40x, — 0. 13x5 +0.29x, +0. 20x,,
V; = =0.33y, —=0.47yV, —0. 78y; +0. 26y, +0. 05y
0.999 * 41.64 36 0.000 U,= -0.19x; +0.07x, —0. 15x; +0. 08x, —0. 07x5 +0. 13x¢ +0. 54x, —0. 62x4 +0. 48x5 —0. 03x,,
V, = —=0.69y, —0.50y, —0.46y; —0. 24y, —0. 05y
0.936* 12.08 24 0.029 U; =0.03x; +0.20x, —0.07x5 +0. 06x, —0. 12x5 +0. 02x¢ +0. 37x, —0. 64x5 —0. 62x5 — 0. 09,
V3 = =0.50y, +0.36y, —0. 18y; —0. 66y, —0. 39y
0. 879 3.87 14 0.996
0. 602 0.45 6 0.998

xp : M4t E 58 Content of chlorophyll; x, : J5#H % N & & Content of carotenoid; x, : fliZ#2 & & Content of proline; x, : SOD i Activity
of superoxide dismutase; x5 :POD & 1% Activity of peroxidase; xq : CAT & Activity of catalase; x, : FI %428 1 5 7 & Content of soluble protein;
xg : Mk BB A Content of soluble sugar; x, :C/N; X, :Mg?* -ATP BiG ¥k Activity of Mg?* -ATPase;y, : BEZ5 & /K % Water content in cane;
vy BEZLT A8 Content of cane fibre; y, : BFEZERERE &8 sucrose content in cane; y, : BETT iR JFEE & & Reducing sugar in juice; ys : RETT BE I
£+ & Content of amino acid in juice; ** F*4} 528 0.01 F10.05 /KF-22 5 W E M, ** and*present significant difference at 0. 01 and 0. 05 level, re-
spectively. T [F] The same as below.
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Table 2 Canonical correlation coefficients between physiological indexes of leaves and quality characters at early elongating stage

HFEARR RS
Canonical correlation X2 df P LG Linearity combination
coefficient
1. 000 ** 103. 42 50 0 U; =0.61x; —0.07x, +0.37x; +0.04x, —0.22x5 — 0. 09x¢ +0.42x; +0. 18x5 —
0. 262, +0. 39x,,
V, =0.42y, +0.09y, +0. 78y; —0. 12y, +0. 45y,
0.999* 453.17 36 0.0178 U, = —0.40x, +0.10x, +0.32x; +0. 12%, +0. 1955 — 0. 615 +0. 50z, 0. 09z, —
0. 08 +0. 205,
V, = —0.57y, 0. 52y, 0. 59y, —0.25y, +0. 02y,
0.920° 11.21 24 0.0431 U, =0.00x, 0. 11z, - 0. 38x; +0.05x, +0. 14x; +0. 15x, +0. 73z, — 0. 09x; +
0. 02 +0. 52,
V, =0. 45y, +0.75y, +0. 33y; —0. 03y, +0. 36y,
0. 882 3.72 14 0. 9867

0. 544 0.35 6 0.9987
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Table 3 Canonical correlation coefficients between physiological characters of leaves and quality characters at middle elongating stage

MR I

Canonical correlation o df P 2414 Linearity combination
coefficient
1.000™ 121.17 50 00000  U; =-0.16x; +0.28x,-0.17x;-0.01x,—0.25x5 +0.38x4—0.31x, +0.41x; -
0.32x9 +0.55x9
¥V, =0.05y; +0.70y, +0.58y,-0.34y,-0 21y
0.999" 48.30 36 00179 U, =-0.10x,-0.01x,-0.11x; +0.12x, +0.12x5-0.01x4 +0.15x; +0.65x; +
0.71xg +0.00x o
V, =-0.76y,-0.49y,-041y; +0.02y, +0.11y;
0.936" 12.17 24 0.0456  U; =0.02x,-0.01x, +0.06x; +0.01x,—0.10x5 +0.07xs +0.10x, +0.71xg
+0.69x9 +0.05x;,
Vy =028y, +0.18y, +0.85,-0.37y,~0.17y;
0.883 3.92 14 0.9961
0.597 044 6 0.9994
0.001 0.00 0 1.0001
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Table 4 Canonical correlation coefficients between physiological indexes of leaves and quality characters at mature stage

WAL RE
Canonical correlation x,? df P 22 V20 & Linearity combination
coefficient
1.000™ 207.23 50 0.0000 U, =-043x,-0.50x, +0.09x3-0.03x, +0.05x5 +0.18x5—0.45x; +0.42x5—
0.37x5 +0.06x,
¥, ==0.559,-0.30y,-0.73y3-0.27y,~0.03y5
0.999" 44 .61 36 0.0154 U, =-040x,-0.42x, +0.19x3;-0.27x4 +0.19x5 +0.14x5-0.21x; +0.55x5—
0.13x, +036x,
V, ==0.129,-0.22y, +0.64y3-0.73y, +0.03ys
0.717 1.72 14 1.0000
0.356 0.14 6 1.0000
0.001 0.00 0 1.0000
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