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Effect of Sugarcane Organic Material Returning to the Field on Soil
Physicochemical Properties, Microbial Activity and Sugar cane Growth
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Abstract: The study systematically investigated the long-term regulatory effects of returning sugarcane organic materi-
als to the field on soil physicochemical properties, microbial communities, and sugarcane growth to solve the problems
of soil acidification, organic matter attenuation and structural degradation in sugarcane fields on dry slopes in China.
Through a three-year barrel planting experiment (including one new planting season and two-year ratoon season), four
types of sugarcane organic materials were returned to the field, including filter mud (T,), sugarcane bagasse ash (T,),
sugarcane leaves (T;), sugarcane bagasse (T,), along with control (without organic amendment). Soil nutrients, physical
structure, microbial diversity, root morphology, yield and sugar content were measured. The four sugarcane organic
materials returned to the field reduced soil bulk density and improved soil mechanical properties and pore structure, but
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significant difference were observed in the effects of different materials. T, and T, significantly increased soil pH, total
organic carbon (TOC), alkali-hydrolyzable nitrogen (AN) and available phosphorus (AP). T; consistently optimized
deep soil structure, and T, had a significant effect on improving available potassium (AK) and water retention. T; and T,
mainly increased soil TOC content, but T, aggravated soil acidification during the new planting season. T; and T, pro-
moted the formation of highly stable large aggregates, with significant short-term effect. Although T, and T, promoted
the formation of mechanically stable large aggregates, the water stability was poor. T; and T, had significant and
long-lasting effects on improving the diversity and richness of soil bacteria and fungi, T; promoted microbial activity in
the early stage but inhibited it in the later stages, and T, significantly restored microbial diversity in the later stages. T,
had the most significant effect on increasing yield and sugar content, T, had an outstanding effect on promoting root
development and had significantly effects on increasing yield and sugar content. T; had a certain yield-increasing effect
in the later stages. T, led to a yield reduction and was not conducive to sugar accumulation. Overall, the effects of re-
turning different sugarcane organic materials to the field varied significantly. Filter mud (T;) proved to be the optimal
material, combining long-term soil improvement, enhanced microbial diversity, and increased yield and sugar content.
Sugarcane bagasse ash (T,) was suitable for short-term water retention and root growth, but the risk of deep soil com-
paction must be controlled. Sugarcane leaves (T3) should be accompanied by nitrogen fertilizer. Sugarcane bagasse (T4)
returning to field requires decomposition pretreatment. This study could provides theoretical support for the precise
return of sugarcane organic materials to the field and the sustainable management of cultivated land in red soil areas.
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Tab. 1  Soil nutrients under different sugarcane organic materials returned to the field
Gk b oH A LK E e 2 AR AR
Plant period  Treatment TOC/(g'kg™")  TN/(g-kg™) AN/(mg-kg')  AP/(mg-kg') AK/(mgkg)
BitE CK 45£0.1°  7.17£0.56°  1.32+0.20° 5.50+0.48" 64+11° 37.6+3.0° 257+48°
T, 6.4+0.2" 14.69+1.20"  1.50+0.11° 9.80+0.38° 1416 187.4+25.6° 178+44°
T, 7.8£0.1° 14.02+1.12°  1.31£0.15°  10.86+1.99° 72+8° 64.3+14.9° 3814112
Ts 5.1+£0.8°  9.13+1.53®  1.46%0.09* 6.32+1.29° 64+16° 38.0+13.0° 269+104"
T, 4.1£0.2° 10.44+1.18"  1.53%0.11° 6.84+0.63° 72+7° 33.3£13.0° 218+19°
%1 ARAEAR CK 4.8+0.2°  6.49+0.52¢  1.23+0.08" 5.29+0.19° 65+10° 32.9£9.0° 208+55%
T, 6.6£0.5* 15.75+1.71°  1.49+0.11°  10.62+1.32° 193+11° 167.9+24.6° 129+29¢
T, 7.5£0.1* 13.19£0.96"  1.2240.02°  10.81+0.87" 101£6° 55.1£7.9° 254+70°
T, 52+0.5°  8.63+£0.48°  1.34+0.15° 6.53+0.90° 87+5¢ 30.9+5.8° 219+13"®
T, 5.0+0.2°  8.84+0.47°  1.55+0.03" 5.70+0.41° 120+4° 32.3+4.7° 177+46%
52 FAEAR CK 4.8+0.1°  6.28+0.30"  1.40+0.05"°  4.49+0.23° 96+4° 39.4+8.6° 15622
T, 6.7+0.2" 14.88+2.27"  1.59£0.07° 9.36+1.48° 213+39° 143.8+33.7° 139+31°
T, 7.0£0.1° 14.53£3.48"  1.37£0.09™  10.62+2.68" 128431 68.9+18.9° 216+38°
T; 4.9+0.3"  7.63£0.88°  1.36+0.07° 5.20£0.67% 1038 32.6+8.3° 195+51%
T, 5.4+0.5° 10.28+1.28°  1.48+0.07° 6.96+0.86" 136£10° 43.1+6.4" 180+55™

T B /NG T B 2R [ — MBS ) b ) 22 55 i 35 (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference between treatments at the same planting stage

(P<0.05).
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AFE P, Ty A FEFD CK ) 4 35 5T ABH ) B A
AR PRI R, 1T T A Ty A FRWZAE T
0~10 cm +JZ2H, Ty, Ts A1 Ty A BRAE A AH A 2
FART CK, 1 T, AbBEAEHHE ZE N5 2 4R 1 A 2
WEMT CK; 10~20 cm + 2, T, f T; b3
1E 2 a (AR B E KT CK, T, Ml T, Ab FRAE A
RN 1 AR R T CK, {2 T, A HAE S
2 FFIE MR ZE RO B 2 R T CK; 20~30 em )21
T, Ty F1 T4 A0 FRAE 3 MEIE B KT CK, 1M
T, AHAEHH B | FEREFEEMRT CK
(£2)

224 XERIEA T, M T AFRLE 3R
X BT R Y B E LT CK, Ty AbHEAEB
FHZFNGS 1 AR M2 W I CK, 1M T, 2B
FEHT 2 B 8T CK. ANFERIMIE, T, ZbH7E 2
a fE RPN TR, I Ty R P BE A FIAEAE R
Wommiieeg , 4+ JERE, 0~10cm )2/ T~Ty
ACHE R ZE ) R T CK, T, AFRAESS 1 4F
TEMZE BT CK; 10~20 cm )2 Ty AL FEAE
B2 AT CK, T, F T3 AL FAESS 2 4RFE
ZREMT CK; 20~30 cm 12, T, 408 3 M
WY B EMT CK, T AFEHAESME 1 451
R ELF CK (£ 2),



113

(10°0>d) uone[a1109 Jueoryrugis A[OWLIIXd SO)eoIp
-ur  {(50°0>d) uone[a1109 Juedyruss sajedIpul  (S0°0>d) I9AT[ [0S SWES Y} Ul SJUSWILDI} JUSISHIIP USIMISQ SOUSISHIP JURdYIUSIS 9)EIIPUI UWNOD SUWIES SY} UL SI933] SSBOIOMO] JUSISHI(T :9JON

°(100>d ) HHFETMMALE,, ¢ (S00>d ) HBEMAE, ° (S00>d ) F M T el [ v & F — [y L Sy Vgl 8]

IS4
Al

W BCH AR

B4

f

HREATHLYPREE X S BEAL P 5T

ARIE LA

5514

6C'1 970 16'1 WSL'S 60'T vl r'T 88T WI95°S 61°¢ ST'1 wSTS (1xS) dfH
W0°ST WIS 980T w1565 W~O8°LT 224! L00°ST WE0°ST WIL'TY w9881 R X4 L9t (L) B3
W16°SP1 WIL'ES L9 WSTS8I wC9'SP1 wFTSL LoLe £6'C w959 056 600 WwIES (S)EF H4A
@SO'0FET'0  (¥0'0F60°0 pP0'0F800  (SEOFSE'L JIVOFLL'T OV OFYL T (SYTFOY'6T  (6€€F609E  0€0FLIST  £0°0FE60 4€0°0F06°0 q€0°0F98°0 'L
q€0°0FCI'0  4¥0°0F60°0 90°0FCI'0  (8T0OFITT oLV OFOTT  oqL90FOET  q€9'IFCO0E  P8TFCIL'EE  ELVFCV'IE  (£0°0FL6'O «L0'0FL60 q€0°0F98°0 £L
qV0’0FET'0 «S0°0FCI°0 JLO'OFCI'0  «CSOFSL'T OE0FOST  oSLOFIET  LTEFVOTY 68 SFHOOY  oLSTFIE8Y  ,€0°0F88'0  5€0°0F98°0  5v0'0FH8°0 L
F0'0F60'0  4£0°0F60°0 90 0FST0  9Y'0F80°L 8V O0FITT OSOFLS'T  HSPFTLO'8E SV EFOI'SY  09°TFIOVE  ,S0°0F88°0 »C0'0F18°0 -¥0'0F08°0 'L
FO0FY1°0 «S0°0FCI'0 SO0F8I'0  SEOFBL'T 7S 0FER'T S90F60C  QLITFIL'IT  ¢66'TFOLTE  96'0F86'0€  10°0FE0'L «C0'0FI0'T «S0'0FI0'T O HE
«COOFLI'0  IOOFITO LE00FIT'0  oLT'OFIOT JLTOFIVT pSTOFLY'T YV EFEITE  BOTFIV'BE  LLVIFLLIT  590°0FE60  5€0°0F88°0  54¥0'0F68°0 'L
qlO0FST'0  ¢CO'0FCI'0 JI00FEL'0  (BOOFSH'T  oPCTOFSS T  p800FFPS' T  61°CEFB0TE 86 IFIBTE  (L8PFBLOE  90°0FCO'T ¢80°0FS6'0  5¥0°0F98°0 £L
10°0FOI0 ¢ P00FFI'0 qCO0FLI'0O  E1°0F61°C SUOFF8T  oLT'0FV6'T  £6'TFOTTY  IL'TIFEV'6E LV TFSI'IF  ,£0°0F88°0 q70°0F06°0 q70°'0F€6°0 L
qCO'0FET'0  IO°0OFITO q€00F6T'0  (LOOFIST  oLT°0FEY'T OTOFEOT  BOPFOTLE  90°EFSOTY  (S8YFOETE  ,90'0F68°0 »C0'0FC8°0 »C0°0FC80 'L
NONEIAN] «£0°0F9T°0 «C0'0FCT0  81°0FOTT «ST0FOET 9SO0FEST  LITFSSTE  LI6'TFI8TE IV EFPTIE  (SO'0FL60 2£0°0F€0'T «80°0FC0'T 20 0€~0C
ql0°0FST'0 <£0°0FIT°0 qS0'0F80°0  560°0FES'T oLTOFEY'L BUOFIY' T oIV IFCETE €8 TFLL'SE 06 VFCV'0E  bO'0F680  gS0°0F68°0 qC0'0FE0 'L
q100FET0 «C0'0FIT°0 £00F8I'0  pSTOFO6E'T SUOFSY'T  @8TO0FSOT  9TSFO6'6T  LOTTFLIEE  QOLVFOL'EE  (CO0FI60  :01°0F96°0 qC0'0FC80 £L
q@l0°0FV1I°0 F0'0FV1°0 90°0FST'0  IT°0F66°1 CTOFTYT  oqCOOFLYT  LI8EFSSTY  LS8FLTEY ILTFOE8 VY  (SO'OFL8O0  5C0'0FLSO q¥0°'0F$8°0 L
,10°0F01°0 «€0°0F0I°0 eCO'OFLI'O  HST'OFVTT 7TOFOET  oqeLI'0FO8'T  qeCTEFSOH9E  VOPFEE IV  (LITFPE'0E  (SO'0F98°0 ,80°0F18°0 490°0F€8°0 'L
«C0'0FST'0 £0°0FV1°0 £0°0F0T0  IT'0F89'1 F1°0FE0C L£EO0FBTT  SSVFS8LT  opO'TFSTSE  (ISTFTEE  LO'0F860 «C0'0FC0'T «70'0FL6°0 3D 02~01
@C0'0FLO0  (I0°0FF0°0 L100F70'0  81°0FE6°0 oSTOFLI0 IT'OFCS0  O8FPFOSET  9T8FROVE  9ETFE8VYT  (¥0'0F86°0 :50°0F€6°0 q€0°0FL80 "L
«C0'0F60'0  gl00FSO'0  5I0°0FSO0  (ITOFE6O ¢80°0F09°0 oSTOF8S0  (SSLFLOBT  098FEIVE TVIFLL'6T  (v0'0F66°0 :80°0F00'T 4€0°'0F16°0 £L
«C0'0F60'0  gI00F900  5I0°0FF00  (61°0F80°T 260°0F€0°T OU0FIT0  S99F9ETY LT SFIV'SS 66 TFE06S  ,L0'0F88°0 4S0°0FC8°0 -70'0FSL'0 L
ql0°0FS0'0  @10°0FS0°0 q€0'0¥800  ,80°0F8%°0 oST0FC90 FEO0F880 68 LFISTY  HFLIFTEIS JIE6FES8OF  ,90°0F88°0 490°0F08°0 -LO'0FIL'0 'L
«C0'0FOI°0 «70'0FLO'0 JOOFEL'D  90°0FST'1 FTOFVI'L LSOFLY' T (S6'TFPL'OT  (LSEFO0°0E 6 1FIV'8T  80°0FSI'I :L0'0F66°0 «S0°0FV0'1 30 01~0
uoojel I18ak pul UOOJEI 89K ol jueld MON  UOOJEI JBIK puC UOOJEI 189K Wl jued MON  UO0OJRI JBOK puC UOOJEI Ie9K ol juejd MON  UOOJERI JBIK puC UOOJEI 89K ol jued maN wo/oke]
WA TY WA IE OB WY W TE O B WS WS IE O BE Wbl Wiy mg P g
(;wo-3y)/mSusns Tesys I EELE1G B 001/20UB)SISAL UONENIUS] [ Y 4 9%/Ky1oeded armstowr prory H ¢ [ [ (;_wo.8)/Ansuap ynq 110§ HL T EW E

PIolJ 2y} 0) PaUIN}ol s[elId)ew dIuedIo sueoredns JuaIoxJIp Jopun santodoid [eorsAyd [0S 7 "qel

HREHETHL GG H Ry T¥



114

%478

4 Fpif HANEE A PR YA H AR KA H Ab
X RRAR LR T 4R T H AR K B RUR
HuE YR iA AL B A 38 + 38 BT ABH ) 5 bt 0 5k
Jr R RN, SRR BRI TE  REE
FH Ah 395 7 v 0 FH Ak ) = 2 I S 3 B
B S5HuayseE, JUHAE 20~30 cm +)ZRURER
FE o RET ION 2 4T 2E MR 1 0 (R B
2R, TEMRRIERCRTER . a3 + 1R E
P18 AT 35 AR 15 I o A A B 2 K T U 553
22,5 EBEILME HEEAVRNEE B 5 s
T R EFLBR G T ~Ty A FETE 3 A 172 8
LB EH B ST CK, Hrf, T, 4B KP4 8
LB e, T A0BRAE 3 A2 B LR
JEH R EET CK, Ti. Tyl Ty A BEAE B 2
P AL W3 = T CK. 0~10 cm £ )2,

5 CK ML, T, M Ty A B 8 5 T 3 AR
SMALBE R BE LB, T, F1 T, AP 5 E T
A 2 AR Z M B FLBREE, T, 40P 2%
T T HAE = 0 ALK s 10~20 em H)ZE T,
T ~Ty A FRTE 3 AHEI A9 S FLBRBE B 3 = F CK,
T 1 T AbBRAE B A 225 147 1 AR 2 11 38 < LR
BERZEET CK; 20~30 cm +J2, T, fl T, 7 3
MRS FLBR Y B & F CK, T fl T, A3
TEM R 1 FERENBILBRE R ES T
CK, Ty. T Hl T, AbHAEHTHE 2 () <AL PR
FET CK (£3),

4 FhHBEA VL RHE AL HAE 3 A B
FEIT 0~30 cm HEHHEEILEE . EEA
FH PR e 48 Tt - e S FL B BE L T 8 34 FH AN R
RS BRI (3 I ) e 418 S FL B R A

x3 AEHEAENMHEETHLEARE

Tab. 3  Soil porosity characteristics under different sugarcane organic materials returned to the field

JFLERE Total porosity/% EEFLBE Capillary porosity/%

BAFLBRE Non-capillary porosity/%

i}% - - . - . %
ratoon ratoon ratoon ratoon ratoon ratoon
0~10 CK 60.83+£2.04° 62.68+2.51° 56.55£2.87° 29.54x1.17" 29.47+2.25° 23.75+3.27° 31.29+2.81% 33.21+2.38" 32.81+4.66™
T, 71.31£2.47* 69.71£2.33" 66.77+2.34* 31.25+9.22° 41.11£2.42" 37.17+5.45* 40.07+11.09°° 28.60+1.18* 29.60+5.23"
T, 71.73+1.55" 69.08+2.04' 66.68+2.66" 44.19+3.83" 4531+4.87" 36.30+4.25" 27.53+5.36° 23.77+6.20° 30.38+4.20°
T, 65.80+1.31° 62.34£2.90° 62.60+1.67° 26.83+5.35* 34.18+6.74™ 27.69+6.72° 38.97+4.82"° 28.16+5.63" 34.91+6.16™
T, 67.04+1.28° 64.77+1.84° 63.01£1.40° 21.71+1.85° 31.43+6.13° 23.08+5.17° 45.33+3.07° 33.35+4.30" 39.93+5.96"
10~20 CK 63.35£1.37° 61.70£0.58° 63.06£2.59° 32.30+3.43" 35.81+2.26" 27.09+3.19° 31.05+4.65° 25.89+2.55° 35.97+3.08"
T, 68.7542.11* 69.2542.93° 67.36£1.71° 25.35+0.28° 33.5042.72° 31.87+1.43% 43.4042.14* 35.74+4.81° 35.49+1.47"
T, 68.09+1.68* 67.17£0.90® 67.05+1.93* 37.97+2.07* 37.59+7.58" 36.94+1.49* 30.12+3.01° 29.59+7.93* 30.11£1.51°
T; 69.04+0.80° 63.93+3.75™ 65.78+0.92" 27.57+3.26° 32.03+2.70° 27.05+4.40° 41.46+2.78" 31.90+6.09" 38.73+4.08"
T, 68.62+0.65° 66.42+1.74™ 66.34+1.40" 25.26+3.82° 31.80+1.41° 28.72+1.51% 4336+3.71" 34.62+2.66' 37.61+2.64"
20~30 CK 61.43+2.92° 61.17£1.20° 63.44+1.78" 31.74+2.61° 33.81+1.67° 30.50+1.42% 29.69+4.05° 27.36+2.04* 32.95+2.22°
T, 69.20+£0.76° 69.17+0.86° 66.56+2.23" 26.34+4.50° 34.33+2.36" 32.65+1.81° 42.85+5.19" 34.83+2.56° 33.9142.29"
T, 64.93+1.65° 65.93+1.36° 66.79+1.30° 38.21£2.56° 35.47+10.54° 37.1842.85" 26.71+3.69" 30.46+10.64* 29.61+4.05"
Ts 67.58+1.39% 64.2143.12° 61.6242.19° 26.26+3.26" 31.06+1.36" 32.43+2.30" 41.33+2.83" 33.15+4.26° 29.19+2.31°
T, 66.58+1.69™ 66.73+1.03™ 65.09+2.12 19.15+5.48° 33.89+2.72° 30.28+4.16° 47.42+5.09° 32.84+3.68" 34.81+5.81°
P CK 61.87+1.96° 61.85£0.93° 61.02+0.33° 31.19£1.62° 33.03x1.31° 27.11+2.16° 30.68+£3.42° 28.82+0.39" 33.91+£2.27"
T, 69.75£1.62° 69.37+0.76° 66.90+1.80° 27.65+3.14° 36.31£2.31% 33.90+2.60° 42.11£4.53* 33.06£2.33* 33.00+2.40
T, 68.25+1.32% 67.39+1.15™ 66.84+1.06° 40.13+1.41° 39.46+6.62° 36.81+1.73" 28.1242.47° 27.94+7.61° 30.03+0.94°
T, 67.47£0.96° 63.49+£2.58° 63.34£1.25° 26.89+3.40° 32.42+2.56° 29.06+1.83° 40.59+2.76" 31.07+4.18" 34.28+2.56™
T, 67.41£1.01° 65.98+1.14° 64.81+1.07° 22.04+0.83% 32.37+2.53% 27.36+2.88° 4537+1.78" 33.60£2.27° 37.45+3.74°
FfH +JZ(8) 5.43" 0.10 9.70™ 1.70 1.77 3.65" 0.38 1.27 379"
W3 (T) 37.66™ 23.43" 18.34" 32.877 534" 16.48" 30.06™ 2917 525"
HAE(ST) 5307 1.12 3.19™ 1.65 228" 226" 0.49 1.65 1.66

E: FAARVNG FHRFRORF— 2R R 25 8% (P<0.05) . "FRBEHL (P<0.05) ; "RRMEEHSE (P<0.01) ,
Note: Different lowercase letters in the same column indicate significant difference between different treatments in the same soil layer
(P<0.05). " indicates significant correlation (P<0.05); " indicates extremely significant correlation (P<0.01)
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Different lowercase letters indicate significant difference between different treatments (P<0.05).
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Fig. 1
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Soil aggregate content and aggregate disruption rates under different sugarcane organic materials returned to the field
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Different lowercase letters indicate significant difference between different treatments (P<0.05).
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Fig. 2 Stability characteristic indicators of soil aggregates under different sugarcane organic materials returned to the field
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ANTR)HREA HLARL A FH X - 398 200 T2 1 5L TR 1)
ZAEERI R B AR A% 5 o AP DLE Yk BT
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x4 AREEANYATHTHLIEREDSHE

Tab. 4 Soil microbial diversity under different sugarcane organic materials returned to the field

H 3 s 44 Bacteria FCIH Fungus
Plant period Treatment Shannon Chao Ace Shannon Chao Ace
B CK 5.48+0.31° 1840+182° 1819+160° 3.77+0.15 246+57° 245+60°
T 6.33+0.05" 2468+81° 2482+80° 3.42+0.82° 387+57° 389+55°
T, 6.39+0.10° 2580+37° 2581+53° 3.94+0.47° 356+8% 359+10%
Ts 5.85+0.41° 2325+406" 2341+412° 3.91+0.57* 456+88" 469+95"
T, 5.39+0.19° 1662+171° 1675+145° 3.08+0.71° 387+88" 388+90"
91 R CK 5.95+0.10° 2646+166° 2637+158° 4.1240.17* 531+110° 534+113°
T, 6.43+0.15 3419+68* 3401+£59" 3.8240.49° 516+62° 526+66
T, 6.49+0.14° 3273+57° 3261+67° 4.39+0.34° 460+28° 462+26°
Ts 6.19+0.10™° 3413+333° 3403+338* 4.11£0.24° 589+166° 592+168*
T, 6.09+0.32% 3148+282° 3108+311° 3.87+0.17° 445+34° 448+39°
92 IR CK 5.64+0.11° 2390+360° 2399+338° 2.90+0.25° 403+25% 404+26"
T, 6.4240.08" 3330+217° 33344225° 3.64+0.25° 594+91° 597+81°
T, 6.43%0.10° 3042+213° 3029+230° 3.60+0.26 601+£172° 560+164°
Ts 5.4240.08° 1962+256° 1953+245°¢ 3.39+0.38* 338+112° 346+123°
T, 6.27+0.02° 3246+89° 3248+108° 3.51+0.06" 566+72.51° 567+68"

T B /NG T B 2R [ — MBS ) b B ) 22 55 i 35 (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference between treatments at the same planting stage

(P<0.05).
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Tab. 5 Root morphology under different sugarcane organic materials returned to the field
HY a3 RARTERE ORSKE  REFEE HUARR MV HRIRAEL HRAP R HRAS L

Plant period Treatment RW/g RL/cm RSA/cm? RV/em® RAD/mm RTN RBN RCN

ERICH CK  56.33+10.22° 21 790+7407* 3505+1158" 45.73£16.66" 0.51+0.07° 105 662+43 935* 201 859+93 899° 18 047+9338°
T, 24.01x4.21° 12 484+4954° 1901+£925% 23.46£13.84° 0.47£0.04° 71 44623 858° 119 452+47 255" 10 617+3970°
T, 49.10£15.11° 19 032+5350° 3016+639™ 38.79+6.52"  0.51£0.03" 113 606+34 630° 169 119+50 886" 15 201+5452°
Ts 25.67+£9.37° 14 409+£2491% 2080+£311% 24.57+5.89"  0.46+0.06" 84 15017 807° 134 123+30 327" 13 354+4667°
T, 26.03+£12.68° 12 414+3342° 1735+633° 20.36+9.95°  0.43£0.08" 80 124+23 627" 121 022+31 887" 13 535+3692"

B1FMEIR CK 16.81£7.97% 11 975£6676" 2711£1429% 49.84225.18" 0.70£0.06" 50 308+30 672° 69 392+43 711°  3639+2264°
T, 15.67+4.36™ 15 260+£3410™ 3201580 54.45+11.33" 0.67£0.08" 64 885+10 483™ 89 96818 157™  4962+2143°
T, 20.94+6.87" 21261+9267" 4408+2204° 74.04+41.32° 0.63+0.08" 89 39436 443" 127 878+52 761" 7995+2276"
T; 15.04£8.99%  9427+4132° 2248+1157" 43.66+26.25" 0.74+0.07° 40 113£15807° 53 298+21 433" 25381010
T, 8.88+£2.59"  6771£1464" 1566+=448> 29.46+10.54° 0.74+0.05° 32 737+6924° 40 904+9019° 2216+398°

B2FMEIR CK 8.39+3.03"  6446£1069° 1430+£325° 25.83+3.53™  0.74£0.02° 31 589+13 525" 39 152+17 647° 250041195
T, 12.30£11.29°  8866+3534% 19754882 35.69+17.98" 0.72+0.04" 42 742+13 777° 54 092+19 107°  3303+1087"
T, 15.93£7.90° 11 173+1235% 2567+649" 50.91+26.00° 0.80+0.08" 42 459+13 476" 56 736+20 257"  3649+1345"
T; 12.57+1.08°  9181+2082% 2085+332% 38.48+6.99 0.74+0.09° 44 619+9775° 54 461=11 926°  3689+1072°
T, 7.98+4.02°  6323+£4239° 1374+776° 24.57+11.52° 0.76+0.10° 35255+27 056" 42 00636 359°  2981+3140°

T B /NG T B 2R [ — MBS ) b ) 22 55 i 35 (P<0.05)
Note: Different lowercase letters in the same column indicate significant difference between treatments at the same planting stage
(P<0.05).

x6 ARHEANOHRIEHTHHESEREES

Tab. 6 Sugarcane production and sugar content under different sugarcane organic materials returned to the field

MHEZX =& Cane production/kg WEMES> Sugar content/%

Trfffem B SEEMR 2 AR 3a M B 9 UAEER 2 AR -3
New plant 19 year ratoon 2" year ratoon Three years total ~ New plant  1%year ratoon 2" year ratoon  Average
CK 5.93+2.03®  3.5242.20° 4.45£1.27° 13.89 17.82+0.48"  16.49+0.96° 13.41£3.61°°  15.91£1.68
T, 6.71£1.90°  10.89+3.68" 9.48+1.07° 27.08 19.24£0.65°  16.69£1.26"  18.00£0.44°  17.97+0.42
T, 7.24+1.75°  6.48+2.58% 9.24+2.74° 22.96 17.53+£0.95*  17.84+0.61° 17.30£0.87°  17.56=0.18
Ts 5.20£1.09"  5.87+4.15" 4.36%1.45° 15.43 17.33£0.96"  16.22+0.75"  15.91£2.36™  16.49+0.88
Ty 3.51£1.91° 2.86+0.86" 2.88+0.92° 9.24 17.10£2.69*  11.72+3.23°  10.88+2.59°  13.23£0.35

E: RFIAR/NG FRERIR R — A A R A 2 22 5 3% (P<0.05)
Note: Different lowercase letters in the same column indicate significant difference between treatments at the same planting stage
(P<0.05).
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