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Effects of nutrient solution pH on the growth of different
combinations seedlings of sugarcane
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Abstract: The impact of pH on roots growth of sugarcane seedlings were conducted by a pot test. The nutrient
solution with three pH levels, i.e., 5.0, 7.0 and 8.5 were applied to culture five combination seedlings, they were A
(RB85-5156 x YR05-407), B (YR06-3501 x Tolodo), C (YT94-128 x GZ75-65), D (ROC6 x YR05-733) and E
(VMC87-95 x YR05-171). The result indicated that root length, root surface, root volume and root diameter were all
in the largest in B combination with solution pH=7.0, and the root length, root surface, root volume were in the
largest in combination A, C, D and E with solution pH=8.5. Root activity in combination C, D and E were in the
highest with solution pH=5.0, while it was in the highest for combination B when pH=7.0. In general, the root growth
and morphology in all five combinations were better in the solutions with pH of 7.0 and 8.5.
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Table 1 The biomasses of seedlings from three pH levels g
pH
A 5.0 (34.39+0.78)a (7.30+0.21)a (11.70+0.94)a (1.51+0.11)a
7.0 (35.61+1.35)a (8.23+0.59)b (12.74%0.92)a (1.74+0.09)a
85 (44.52+4.25)b (10.59+0.34)c (20.25+1.83)b (2.79+0.19)b
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g %
pH
B 5.0 30.73x3.51 (6.76+0.48)a 11.65+0.61 (1.51+0.02)a
7.0 28.37+3.62 (6.51+0.44)a 14.06+2.41 (1.89+0.26)ab
8.5 34.41+2.85 (8.70+1.02)b 21.92+8.93 (2.75+0.73)b
c 5.0 (38.00+7.78)a (8.29+1.07)a 11.08+2.72 1.74+0.37
7.0 (45.11+0.96)b (10.65+0.38)b 16.91+7.65 2.38+0.43
8.5 (44.53+4.25)b (11.02+0.89)b 13.32+2.58 2.15+0.09
D 5.0 (33.57+3.12)a (7.07+0.80)a (10.20+1.61)a (1.55+0.39)a
7.0 (37.12+1.62)a (8.50+0.61)a (11.27+1.13)a (1.7520.37)a
85 (52.76+2.31)b (12.06+1.22)b (20.35+3.89)b (3.09+0.37)b
E 5.0 36.50+5.28 7.73£1.69 13.65+2.17 1.98+0.34
7.0 30.88+4.68 6.83+0.49 12.64+1.34 1.79+0.11
8.5 30.79+6.78 6.88+1.18 10.67+£1.23 1.48+0.30
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Table 2 Root morphological features of seedlings from three pH levels
pH fcm fem? fem fem®
A 5.0 (3 147.86+642.16)a (1598.51+315.79)a 0.16+0.00 (78.95+18.89)a
7.0 (2 905.53+601.70)a (1350.95+385.21)a 0.14+0.03 (55.67+17.01)a
8.5 (7 641.79+99.87)b (4 192.95+63.56)b 0.17+0.00 (194.54+7.97)b
B 5.0 (3 743.87+471.95)a (1872.174500.71)a 0.15+0.03 (86.31+16.35)a
7.0 (6 557.27+803.29)b (3 854.02+323.83)b 0.18+0.01 (198.19+10.75)b
85 (3 365.23+437.85)a (1 558.04+239.51)a 0.145+0.00 (58.77+£10.27)a
c 5.0 (4 435.26+487.31)ab (2 376.58+7.32)b 0.22+0.08 (141.62+41.55)a
7.0 (3 269.53+475.98)a (1540.43+211.56)a 0.16+0.01 (88.09+44.21)a
85 (6 252.65+238.58)b (4 096.73+208.11)c 0.21+0.02 (243.68+48.92)b
D 5.0 (3 399.52+199.56)a (1613.86+83.34)a 0.14+0.01 (70.55+17.67)a
7.0 (3 395.75+320.08)a (1476.23+141.95)a 0.13+0.00 (59.11+6.80)a
8.5 (5 917.62+300.91)b (3394.15+158.66)b 0.18+0.00 (166.99+5.72)b
E 5.0 (3503.67+399.16)a (1768.18+87.39)a 0.15+0.02 83.14+22.32
7.0 (4 378.31+99.16)b (2 144.48+48.61)ab 0.15+0.00 93.90+6.25
85 (5 566.76+248.12)b (3024.64+37.95)b 0.19+0.12 139.44+31.21
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Table 3 Root length of seedling at different diameters from three pH levels
/cm
pH
=0.5mm >0.5~1.0 mm >1.0~1.5 mm >1.5~2.0 mm >2.0~2.5 mm
A 5.0 (1 330.03+ 300.26)a (959.24+192.75)a  (329.49+67.81)a (142.16+27.22)a (83.32+12.99)a
7.0 (1 295.94+136.17)a (853.34+136.94)a  (278.75+62.43)a (124.68+33.89)a (85.89+2.18)a
8.5 (3104.80+109.01)b  (2323.33+76.94)b  (816.78+43.22)b (339.78+17.72)b (213.07+£10.46)b
B 5.0 (1632.30+95.56)a (1 116.49+155.21)a  (385.60+89.21)a (160.79+40.48)a (101.43+20.46)a
7.0 (2 731.14+723.53)b (1 845.20+£567.50)b  (662.67+120.95)b (294.61+61.80)b (202.24+71.21)b
8.5 (1493.15+517.15)a (1 065.51+336.90)a (307.57+61.73)a (143.26+53.77)a (101.85+34.63)a
o 5.0 (1949.29+141.97)ab (1 323.37+£185.92)a  (422.94+53.91)a (177.93+16.27)a (109.68+6.39)a
7.0 (1463.66+141.97)a (941.97+£99.50)a  (320.76+26.17)a (145.01+31.64)a (93.72+21.80)a
8.5 (2500.14+85.64)b  (1818.02+121.12)b  (669.57+80.03)b (272.26+17.53)b (174.00£0.33)b
D 5.0 (1713.23+403.41)a (1174.17+£335.27)ab (426.83+107.59)ab  (182.53+38.59)ab (102.97+25.87)a
7.0 (1 507.04+259.49)a (818.36+136.52)a  (283.04+45.48)a (129.36+22.92)a (86.73+18.13)a
8.5 (2 361.33+260.92)b (1 618.27+£205.91)b  (551.87+79.52)b (240.57+35.27)b (147.43+18.51)b
E 5.0 1636.52+309.20 1150.36+188.90 393.95+49.16 (171.83+23.68)ab (108.71+20.48)ab
7.0 1718.68+417.35 1123.22+312.84 356.00+119.05 (149.14+54.43)a (93.40+37.71)a
8.5 2191.43+305.19 1564.24+179.14 535.73+51.18 (228.18+24.12)b (143.79+16.43)b
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5 %
H /cm
P >2.5~3.0 mm >3.0~3.5 mm >3.5~4.0 mm >4.0~4.5 mm >4.5 mm
A 5.0 (48.44£5.12)a 30.33+2.96 (27.21£2.69)a (25.48+0.28)a (172.15+30.01)a
7.0 (50.92+4.60)a 28.39+5.83 (23.754.29)a (24.31+3.02)a (139.53+32.31)a
85 (129.81+6.82)b 76.74+4.75 (65.75+2.01)b (67.05+3.87)b (504.61+2.77)b
B 5.0 (58.96+12.12)a (29.035.33)a (29.04+5.33)a (28.73+4.88)a (194.44+67.32)a
7.0 (127.54+41.81)b (56.84+25.09)b (70.73£15.09)b (68.45+21.56)b  (458.38+169.49)b
8.5 (58.35+17.06)a (52.93+14.57)ab (48.51+14.57)ab  (105.85+31.53)b  (217.28+80.53)a
C 5.0 (69.88+4.58)a (43.48£1.28)a (35.29+0.71)a (39.81£2.74)ab  (263.54+17.78)b
7.0 (55.39+13.09)a (33.80%5.64)a (27.12+2.21)a (30.05+11.29)a  (158.75+16.46)a
8.5 (114.97+11.97)b (73.27+11.54)b (59.74+9.42) b (57.31#5.62) b (517.33+27.52)c
D 5.0 (61.12+18.47)ab  (38.39+11.18)ab (34.29+7.41)a (35.2645.44)a (193.15+48.98)a
7.0 (54.68+12.27)a (34.33£9.77)a (27.79£6.37)a (34.14£7.57)a (136.52+29.49)a
8.5 (88.00£11.52)b (55.54+5.52)b (49.63+4.63)b (50.82+7.92)b (391.81+47.12)b
E 5.0 67.09+14.53 42.59+9.59 36.71+8.61 36.70+12.25 (216.79+70.17)a
7.0 55.69+23.72 35.24+13.20 29.00+11.21 27.32+9.19 (176.04+77.31)a
8.5 90.06+14.76 53.96+6.87 46.89+6.84 42.81+£3.99 (366.27+31.40)b
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