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The impact of water stress on the growth of roots and
above-ground parts in sugarcane
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Abstract: Two sugarcane cultivars, ROC22 and YZ05-51, were grown in a pot trial that were conducted in greenhouse.
Their roots distribution, cane yield and plant height under three water stress condition, moderate stress: 70% of field
capacity; severe stress: 50% of field capacity; check: 85% of field capacity, were investigated. The results indicated that
the yield had a significant positive correlation with root length, total root volume, root surface area, root fresh weight, and
root dry weight. Plant height and cane yield of two cultivars in water stressed treatment were lower than the check
treatment, however, their total root length, root surface area and total root volume in moderate stress treatment were much
higher than the check treatment. In the most water stress treatment, the total root length, root surface area, total root
volume and drought resistance index of ROC22 were much higher than that of YZ05-51, and the roots of ROC22
distributed more thanYZ05-51 at the soil layer.

Keywords: sugarcane; roots; water stress; above-ground parts
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Table 1 Impact of different moisture treatment on biomass, root to shoot ratio, yield and drought coefficient of two sugarcane cultivars
Iy /g /g
05-51 CK 90.60 1100.60a 0.08b 3285.00a
T1 88.85 652.75ab 0.14a 2137.50ab 0.65
T2 47.00 474.50b 0.10ab 1 240.00b 0.38
ROC22 CK 81.20 821.15a 0.10b 2 252.50a
T1 57.85 620.40ab 0.09b 1822.50ab 0.81
T2 50.20 362.75b 0.14a 975.00b 0.43
(P 0.05)
2.2 RS MM HERRIEREHI 2 2)
2
92 835.51 cm 20 770.14 cm? 0.73 mm 3 865.65 cm’ 1
468% 4.67% 191% 4.72%
Rx2 AEKSAEBTHERREROFES T
Table 2 Variance analysis of root traits of sugarcane under different water treatments
F P
3811 706 405.000 1 3811 706 405.000 24.10 0.00
6 079 843 002.000 2 3039 921 501.000 19.22 0.00
X 5273 950 562.000 2 2636 975 281.000 16.67 0.01
144 014 218.600 1 144 014 218.600 22.18 0.01
258 793 440.600 2 129 396 720.300 19.92 0.00
X 221 365 081.100 2 110 682 540.500 17.04 0.01
0.002 1 0.002 5.42 0.07
0.002 2 0.002 1.28 0.36
X 0.001 2 0.001 0.76 0.51
37 698.090 1 37 698.090 22.52 0.01
74 209.650 2 37104.830 22.16 0.00
X 63 237.970 2 31618.980 18.89 0.01
1 2
T1 CK T1 05-51
05-51 ROC22 ROC22 T2
T2 ROC22

05-51
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Fig.1 Total root length, total surface area and total volume of sugarcane under different moisture treatment
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Table 3 Plant height of sugarcane under different soil moisture treatments
/cm
07-23 08-24 09-08 09-22 10-22 12-01
05-51 CK 83.50 146.00a 179.00a 202.50a 227.50a 265.00a
T1 70.00 110.00b 125.00b 147.50b 165.00b 197.50b
T2 80.50 107.50b 121.50b 141.00b 156.50b 171.50b
ROC22 CK 76.00 128.50 154.00 180.00 212.50a 243.85a
T1 78.50 126.00 148.00 165.00 190.00b 213.9b
T2 83.00 126.50 146.00 160.00 180.00b 195.35b
(P 0.05)
24 REMKEFERIEXM
4
R4 HEHEERERSRAEROEXRL
Table 4 Correlation coefficient between growth indexes and root traits of sugarcane plant
0.76™ 0.78™ -0.08 0.75™ 0.78™ 0.83™
0.51 0.47 -0.31 0.37 0.37 0.42
0.25 0.19 -0.32 0.11 0.31 0.33
ek (P 0.01)
[7,19-21]
Qd: \/\ E A = \/\
3 #Fit5ihe [10,21-23]
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