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Effects of phosphorus on the growth of different genotypes of sugarcane
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Abstract: The impact of phosphorus on the growth of sugarcane cultivars was conducted by a pot test. Phosphorus was
applied at two levels, i.e., 0.2 pmol/L ( Py), 1 000 pmol/L (P,) for three sugarcane cultivars which were ROC22, Yunzhe
06-407 and Yunzhe 05-211.The results indicated that root length, root surface, root diameter, root volume, diameter,
plant dry weight, plant fresh weight in Yunzhe 06407 treatment were 19.50%, 31.63%, 11.11%, 42.25%, 14.21%,
39.99%, and 36.31%, respectively, higher than those of in P,, whereas root length, root surface, root volume, diameter,
plant fresh weight, plant dry weight in ROC22 and Yunzhe 05-211 were lower than those of in P,. The utilizing
efficiency of phosphorus was higher for ROC22 in P,, the same was true for Yunzhe 06—407 in P, and P, treatments This
study showed that the root and plant growth of Yunzhe 06-407 were better under P, treatment, while they were better for
ROC22 and Yunzhe 05-211 cultivars in P, treatment.
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F1 SFUNEFRRERHEARIBUMEESE
Table 1 Phosphorus content in different parts of three sugarcane cultivars
1%
()
P, ROC22 (0.10+0.02)b 0.06+0.01 0.04+0.00 0.06:0.01
05-211 (0.16£0.02)a 0.06+0.01 0.05+0.00 0.07+0.00
06407 (0.09+0.01)b 0.05+0.01 0.05+0.01 0.06+0.01
P, ROC22 (0.21£0.03)a 0.05+0.01 0.06+0.00 0.06+0.00
05-211 (0.24+0.07)a 0.10+0.04 0.04+0.01 0.06+0.01
06-407 (0.11£0.01)b 0.05+0.01 0.05+0.01 0.07+0.01
22 AREZERBEHERAESHENESR 05-211 Py
2 P, 06-407 06-407
ROC22 05-211 05-211
2 EREFREFEZHERANESER
Table 2 Root morphological indices from three sugarcane cultivars
() /em Jem? /mm fem’
P, ROC22 (2 460.48+686.46)b (843.26+200.18)b (1.09£0.03)a (24.05+5.09)ab
05-211 (1709.52+42.49)b (551.34£17.22)b (1.00+0.00)b (14.77+0.51)¢
06-407 (3 530.32+369.82)a (1223.53+128.17)a (1.10+0.01)a (34.37+3.60)a
P, ROC22 3208.07+955.71 972.51+£315.10 0.94:+0.02 24.25+8.46
05-211 2 317.85469.52 714.84+0.44 0.98+0.03 17.87+0.44
06-407 2 954.24+488.48 929.49+151.51 0.99+0.00 24.16+3.91
2 P, 3 06407
P, P, 05211 P, 3
ROC22 05-211 06407 ()
06-407 ROC22
ROC22 05-211 06407
30.38% 35.58% 05-211 P, P, ROC22
15.33% 29.66% 05-211 06407 12.28%
0.83% 20.99% () 34.69% 5.59% ROC22 05-211
20.00% 2.50% 06407
. 0
23 TREREHES FHEKOES 12.44% ROC22
05-211
3 Py 06407
06407
ROC22
05-211 06407 ROC22 05-211
3 BAEFREFRMHEMKRSHIZEZREKEYE
Table 3 Height diameter and plant biomass from three sugarcane cultivars
() /em /em /g /g
P, ROC22 (85.50+0.7)a 2.00+0.14 (274.55+£37.41)bc (56.49+7.15)ab
05-211 (49.00+8.48)b 1.95+0.07 (203.64+37.71)c (49.96+7.16)b
06407 (89.50+0.71)a 2.17+0.109 (440.68+37.72)a (86.79+0.08)a
P, ROC22 96.00+33.94 2.40+0.71 546.13+£52.58 96.59+2.39
05-211 66.00+22.28 2.00+0.71 329.26+29.19 64.44+9.59
06-407 94.50+0.71 1.90+0.14 314.78+64.08 63.67+9.04
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24 AEREZARBEHERRZRFTINESR
4 P, ROC22

05211 P,

06407

ROC22 05211
06407 (Py) (P2)
05-211 86.43% ROC22
06407 61.85% 50.34%
R4 BAIBAREEEBHEARRE D FIRABRY
HERRIRFAHF AR
Table 4 Root activity phosphorus accumulation in root and utilizing

efficiency of phosphorus for roots of three sugarcane cultivars

under two supplies

) (mg ) Kgmg)

P, ROC22  (198249:11625)a (9274139)a  (0.840.28)ab
05-211 (408.19+66.39)c  (9.47+1.53)a  (0.44+0.08)b

06-407 (1 121.84+78.49)b  (8.83+1.97)ab (0.97+0.15)a

P, ROC22 (75623+15.79) (1873227778 (047+0.08)b
05-211 (761.02+12.28)a (13.12+1.71)b  (0.76+0.33)ab

06-407 (557.153+1323)b (9.74+141b  (1.01£0.14)a

x5 IREBRSKS.
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4 P, 05-211 ROC22
06-407
P, ROC22
05-211 06407 P,
06407 05-211
P, 06-407
ROC22 06-407

26 AREEREHFERRMERERSE EAEK
fRFREVFE K
5 P,

P,

FEREMERIEXRE

Table 5 Correlation coefficients among the characteristics of roots, aerial parts and biomass

P, —0.69* -0.4 -0.263 -0.42
-0.61* -0.32 -0.16 0.35

-0.45 -0.11 0.08 -0.16

-0.52 -0.23 -0.04 -0.27

P, 0.30 0.66* -0.202 -0.34

0.23 0.57 -0.32 -0.32

-0.18 -0.26 -0.197 0.01

0.14 0.42 -0.03 -0.27

3 #it5ine
06-407
06407
(1] 3 ()
2
ROC22 06407 05211
3 ()
()
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