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Effect of Machincal Harvesting on Soil Compaction, Crop Root
Growth, Hormone Content and Yield of Sugarcane
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Abstract: The effects of soil compaction caused by the mechanical harvesting of sugarcane variety Guitang 42 on
growth and the content of endogenous hormones of roots were studied. The results showed that at the seedling stage, the
compaction of 0-50 cm soil layer in the planting row and in the inter-row space increased greatly in mechanically har-
vested plots compared to the manual harvesting (control), with the highest compaction occurring in the top 0-10 cm
layer. There was no significant difference in the compactness of 0—30 cm soil layer in the planting row between me-
chanically and manually harvested plots, but the compactness of 30-50 cm layer in the inter-row space was significantly
higher in the mechanically harvested plots than that in the control. Mechanical harvesting significantly reduced the plant
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growth rate, plant height, millable stalk number and cane yield by 42.0%, 19.4%, 26.1% and 36.9%, respectively, com-
pared to the control. However, sucrose content in the mechanised crop increased by 1.40, 0.75 and 0.58 % compared
with the control. There was no significant difference in plant height, stem diameter, millable stalk number and yield
between RCC and control Rootmorphology, root dry weight and root length decreased by 9.12% and 10.72%, respec-
tively, and total root surface area and total root volume significantly decreased, while there was no significant difference
between mechanized compaction and control. The endogenous content of hormone IAA, GA; and ZR and the levelsin
relation to that of ABA (IAA/ABA, GA:/ABA and ZR/ABA) in sugarcane roots grown in compacted soil decreased to
varying degrees, compared to that of the control. The root ABA content significantly increased in compacted soil 1AA,
GA;, IAA/ABA and GA3/ABA were positively correlated with root dry weight, root length, plant height and millable
stalk number, while ZR and ABA were negatively correlated. In conclusion, mechanical compaction significantly in-
creased soil compactness of sugarcane field, and greatly decreased the growth and yield composition of sugarcane root

system.
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A isthe soil compactness of the planting row with compaction treatment; B is soil compactness between rows treated
with compaction; CK is the soil compactness of planting row with artificial harvest; CK is the soil
compactness between rows of artificial harvest treatment.
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Fig. 1 Changes of soil compactness at different growth stages
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Tab.1 Agronomic characters, yield and sucrose content of ratoon sugarcane under mechanical compaction
i i A TEWE ST O i
e Seedling stage Jointing stage Mature stage Sucrose content/%
Treatment Zi*)’k?‘;{ 6 **l%_ 12 H H‘%J_ e ARCEERL T‘r% 11 H 12 H 1H
Seedling Plant Plant Stalk Number ield/(t-hm™) November  December Januar
rate/% height/cm height/cm diameter/cm of canes y y
A 39.5+4.5° 27+4.0° 249 +6.2° 3.12+0.02° 37416+2057.8° 39.5+45°  16.15+0.06° 16.74+0.13% 17.04+0.07%
B 87.2+4.1% 43+3.1% 304+8.5° 3.02+0.06° 51195+4027.5° 87.2+4.1®  15.06+0.01° 15.99+0.12° 16.46+0.04°
CcK 68.1+4.5° 38+5.8% 309+1.1° 2.94+0.03° 50663+1188.1° 68.1+4.5°  14.75+0.04° 15.94+0.03° 16.42+0.03°

Ve RS SRR AL 2 5 i E (P<0.05).

Note: Different lowercase |etters indicate significant difference among treatments (P<0.05).
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Tab. 2 Root morphology of sugarcane under mechanical compaction

bog:] RAEARAL T&E (SN R il HiE
Treatment Sampling site Dry weight/g Root length/cm Surface area/cm? Volume/cm® Diameter/mm

A 7.67+0.72° 4344+106.2"° 1144+87.3° 24.23+1.20° 0.85+0.15%
B REAT 8.70£0.07% 4918+96.6% 1306+69.9% 27.84%1.14° 0.87+0.05%
CK 8.44+0.74 4866+88.3" 1299+100.1° 29.64+2.19° 0.89+0.12*
0.60+0.10° 240+18.5° 54+1.8° 0.93+0.11° 0.63£0.09°
B A7) 0.65+0.13° 247+11.9° 62+2.1° 1.01+0.10° 0.60£0.17"
CK 0.73+0.14° 274+16.5° 74£1.4° 1.08+0.14° 0.69+0.13"

T A/NG 7R A B ] 22 5 0. 3% (P<0.05),

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
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Fig. 2 Endogenous hormone content in roots under mechanical compaction
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Fig. 3 Ratio of endogenous hormones in roots under mechanical compaction
x3 HELEKERERSHNERZNHEXRE
Tab. 3 Correlation coefficients between sugarcane growth traits and endogenous hormones
FHX R HL Correlation coefficients IAA GA; ZR ABA IAA/JABA GA/ABA  ZR/IABA  IAA/ZR
W& 0.389 0.181 -0.197 -0.281 0.308 0.233 0.015 0.393
itSN 0.820" 0.608 -0.368 -0.306 0.581 0.557 -0.122 0.815
R 0.777 0.673 -0.212 -0.315 0.584 0.622 -0.029 0.709"
E Y -0.689" -0.840" -0.348 0.514 -0.782' -0.823' -0.544 -0.249
LR EY 0.690" 0.596 —0.085 -0.251 0.521 0.523 0.016 0.554

H: FRBEMRE (P<0.05), "EARHEBFEMRE (P<0.01),

Note: ~ indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).
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