PG VEY 4R 2025, 46(3): 662-674
Chinese Journal of Tropical Crops

BEXEZFHTESRERF SERRPEREX H EE K

=AU

. —_1 1 v oy 1 1 o 1,25 . 1*
X, wARE, KX T, BAYS, 2E AT, BB
1. mpfM R, mEEM 650201; 2. mATEWE SR ERIVESEEE, msmEWH 650201

W OE: APPSR TR AT, U RS (FA-K) FMAAERER (FR/ES) Xtz 08-1609 HREA: K 1)
FEMA DU R 7 b B = R DL A T IC AR R S 25 R0 o 38 IR A e g A0 2 Rk e, R A N A TR A
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Effect of Combined Application of Compound Endophytic Agent and
Potassium Fulvic Acid on Sugarcane Growth under Reduced Chemi-
cal Fertilizer Application
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Abstract: The study was aimed to study the effects of potassium fulvic acid (FA-K) and endophytic agents (sin-
gle/combined) on the growth of sugarcane of Yuncane 08-1609 under the condition of halving the amount of conven-
tional chemical fertilizers and to provide a reference for the subsequent research on high-efficiency organic compound
bacterial fertilizer for increasing yield and weight loss in the sugar cane industry. The effects of endophytic agents on
the growth of sugarcane seedlings and the growth-promoting effects of different fertilization formula treatment [con-
ventional fertilizer application rate (F;), 50% conventional fertilizer application rate + potassium fulvic acid (F,)] and
endophytic agent treatment on the growth of sugarcane seedlings and the interaction were investigated through soaking
seed germination test and pot experiment. The “B9+YC89” compound agent could significantly promote the growth of
sugarcane seedlings, compared with F,, F, fertilization formula and endophytic agent could significantly improve agro-
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nomic traits, photosynthetic and physiological indexes of sugarcane seedlings, and F, treatment could significantly in-
crease stem diameter, fresh dry weight, +1 leaf area, root activity, photosynthetic index, soluble protein and soluble
sugar content, and glutamine synthetase and glutamate synthase (GS and GOGAT) activities of sugarcane plants. F,
“B9+YC89” treatment had the most significant effects on +1 leaf length, +1 leaf area, number of main stem leaves, dry
weight, root activity, photosynthesis, soluble matter content and two enzyme activities. In summary, in sugarcane pro-
duction, the use of “B9+YC89” compound microbial agent soaking and germination can promote the germination of
sugarcane seedlings. Under the condition of 50% conventional chemical fertilizer, potassium fulvic acid further pro-
moted the seedling growth of Yuncane 08-1609 compared with conventional chemical fertilizer treatment, and the com-
bined application of potassium fulvic acid and “B9+YC89” compound microbial agent could effectively promote the
seedling growth of Yuncane 08-1609. The study are conducive to promoting the development of weight loss and effi-
ciency increase in sugarcane industry, and provide ideas for new cultivation and planting technologies.
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111 #REE aEAREERH RERFT T
B Y HRE S AP 25 08-1609,

1.1.2 BHXAERA P—NAERN:B9.YC89,
FZB42; H4AWNAERR: BO+YC89, BI+FZB42,
B9. YC89 i = rg ARk K 2= H W 5¢ i $2 1t
FZB42 = AR K 2= fu] H Ak B2 2 . B9 .
YC89 . FZB42 W HI B MM 1.0x10° CFU/mL 1Y
B9. YC89. FZB42 HMEIFIK; BI+YC89, B+
FZB42 53 5 S R BUE MR 1.0x10° CFU/mL fY
B9. YC89 F#k M B9, FZB42 k& I IRIR & fr
RINE AT
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KEX, WARERAERACYRIX, %8 2 ft
HE(Fi. Fy) Fil 6 Fr N AR FIALRE (Q. B9, YC89,
FZB42 . B9+YC89. B9+FZB42 ), & — At
NEAtE P9 A B A AL B R CK, 36 13 MR BE, 4%
LB 9 WRER, HEAEAR 1 MRE R, LT 117
5, 117 ¥R .
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FZB42 00 T LB W AR5 723 IF OGS B
160 r/min &K FH#EATY EHE3E, 3 d FRHEFRMK
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AT Smin 5, LR KER, K5 HE
Bl EE 3 REMEF /BRI AR .
SR TR K A, T A58 V3 VR Ao s B U A T Al
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AFE N AEREFRIABLS, Br BO+FZB42 B4k
AN, HASWEAGIZEK . R R B
Erm KRR, HEESRSHEZER (£ 1),
Hrp, DIEAREH BO+YC89 ARSIl
SWKERAL, FREEK 116.0%, KK
300.0% , HRE N 62.4% ; 5 R BUEAE A HLER 71 YC89
ZFALEEA L, 2RI 16.2%, MREKHEK 21.4%,
AN 12.1% £ HFIXT = 08-1609 Fh 2K |
R B R E B A—Z, MHREKE
M S X AR BRI 2 5
2.2 AEAIEIT=FE 08-1609 K Z 141K #Y 220
BB R A RN N AR TRt X s T 08-1609 H
TEACZ R B (P<0.05 ). F,Q AbFHAYfif/
THRERFSTF QMCK, F, QM ¥aT

X1 AEAREFEE 08-1609 A& EKIFR
Tab. 1  Growth of sugarcane seedlings of Yuncane 08-1609
after inoculation after different treatments

2 B K i3 N AL
Endophytic agent Bud Root Number of

length/cm length/cm roots
Q 1.06+0.20° 0.17£0.08°  12.83+2.59¢
B9 1.76£0.12¢ 0.43+0.08°  16.75+1.66°
YC89 1.97£0.17° 0.56+0.07°  18.58+2.15°
FZB42 1.52+0.15¢ 0.33+0.11¢  14.83+2.08°
B9+YC89 2.29+0.14"  0.68+0.10°  20.83+2.33°
B9+FZB42 1.09£0.22°  0.17£0.08°  12.25+2.96"

F 99.668" 72.350" 24.770"

TE: FOuIr2eo by FAE, RPVEEEE AR/ NS 3R
B ES I (P<0.05) 5 “FORARHEEZE SR B (P<0.01) .

Note: F indicates F values in the ANOVA, different lowercase
letters after the same column of data indicate significant difference
(P<0.05); ™" indicates extremely significant difference among
treatments (P<0.01).

CK (#£2), F, Q& F, Q AbFResf i . L7455
TR H R T 4R 5.6% . 12.6% .
13.5%. B9+YCR9 & & 4 Q AbFHXTff Jit i |
H b/ R E T i AR AR B, FyB9+YC89
P Q AL FE A IR 15.8% . 58.3%. 94.4%, F,
B9+YC89 # F, Q AbPRAF & 17.1% . 74.6% .
131.8%; FARFIALH T, YC89 ¢ Q AbFxffif i
M/ R T R R R AR it F YC89
B F, QAL RS 13.4%. 62.7%. 73.2%, F,
YC89 # F, Q Ab 43 il $E 751 5.6% .59.8%.106.1%.

M3 AH, F,Q. F Q&M &K, +1 1
K o+l mRERARE, (HEEST CK; F,Q.
F; Q. CK AbHf It 8= AR F,Q AbHEAY
ZMHEEST F Q. CK &3, [FEF, F, Q 4
FIZEH B EET CK, F, QK F, Q AbFZEHI#5
8.4%., F, BO+YC89 #{ F, Q AbFHAYEY K. ZXHL .
FZEMREC AL S+ T AR 4.56%
13.1%. 7.9%. 5.31%. 55.8%, F, YC89 # F, Q
REFEE R . S 1 M A IR 2.80% .
10.9%. 48.9%; F, BO9+YC89 &4 LRI F, Q
AEFRAR I 6.93% . 13.1%. 9.23%. 8.00%.
51.7%, F, YC89 AbBHZEM | F A%k, +1 10
RS Fy Q AL R4 542 51 12.1% ., 7.76% ., 44.1%

(#£3),

F, BO+YC89 Fl F, YC89 AbFH ¥ 1 K B 3 5 T
CK. F, Q. F, B9, F, YC89. F, FZB42 . F,
B9+FZB42 . F,Q. F,FZB42 . F, B9+FZB42 ih3
F, BO+YC89 Fll F, YC89 &b 3 1) 25 4 i 2 155 T Hi 4y
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11 NEFE, F, BO+YC89 AbFEAY+1 i FR A K,
502 1 T A I i T AR B 5 Fy BO+YC89 Ab 3
R/ T B, W TR F YC89 M HAR
11 b, F,YC89. F, BO+YC89 AbFH ] 2% F A
BE (2, £3). FEDWEREH, MK
IR/ BT HE T, B R R P AR TR R R) 28 EAR
FAME 2, X FRR I At/ B s AR5 &
SHERLHEERYARE., BEREE, R,
B9+YC89 AbFEXf R LA HHUR e, HIKHA F,
YC89 AbFH
2.3 ARAES = 08-1609 1R & iFE 51 KIS0
F, i A B AE S 45 = 5 T 08-1609 AR R T
J1(E 1), F,Q bR ARIG B &R T FiQ M
CK, F\Q ¥ & T CK, F,Q % F) Q AbFEAR
ARG T1HE 0 38.6%. ASIRI P A B 7 A B B) AR R T
NERRE, Hi, E57EH BO+YC89 i Q 4t
PEXT AR 2R 6 T AR SRR e, Fi BO+YC89 3%
F; Q A FHAYHR ARG J1H 15 90.2%, F,B9+YC89 #4
F, Q AbHMAR R IE T2 5 85.7%; HAEKI LB,
YC89 £, F YC89 45 F) Q AbFH4R ) 55.1%,
F, YC89 2 F, Q AL FR4E 55 49.8%.

TSI a5 R W], B R AR 5 P AR I Ak
PEXTAR 235 1 AR AE e B A BAE . i
BOERER , Wt 538 1 9 A2 B R A 70
MEGEHEIE 50% M5 T, PEm H R B R T
J1, dEmife AR R, AR TR AR K,
HAr DL F, BO+YC89 X 14 il 2 i 08-1609 HE & 1 )
BOR At
2.4 AEAEI = 08-1609 LA 1E AR

F, it AL BRAEAE B R G SR (E 2),
MR Py, Ge. Civ T, RN F,Q LR &/
T FQMCKA, FIQAH B EET CK, F,Q
ARFREE Fy Q AEFHIY Py Gy Ci T, 20 MR T 12.0% .
11.1%. 32.9%. 8.9%. AR IEEER
BWERW, Fi. Fy ABN, 4094 3 b # e
WERBE, FIAHT, F,B+YC89 7 b3 Xt
M ROEAER MRS e, B F Q 4BM
Pa. Gs. Civ T.00l42 5 34.7%. 31.1%. 87%.
60.9%; BRI, YC89 XM A AE:, F, YC89
B OF, Q AbHUAIEEE 30.1%. 24.2%. 78.6%.
55.6%; F, ZbFET, F, BO+YC89 B 7 4b BXS i
HEVERR RO el B F, Q ¥ M P,

®2 AELXBEZRE08-1609 K, THRE
Tab. 2 Fresh and dry weight of Yuncane 08-1609 after different treatments

AbH Treatment T+ FiiE Dry weight/g

fif T
Jite A B gl Fresh weight/g o b5 S
Fertilization formulation Endophytic agent Underground part Overground part

F, Q 291.63+2.15" 68.10+2.98" 5.93+0.25'
B9 318.07+2.76° 95.57+4.834 8.60+0.56®
YC89 330.67+2.60° 110.83+2.02¢ 10.27+0.42¢
FZB42 303.00+5.56° 95.67+2.01¢ 8.13+0.35¢
B9+YC89 337.60+5.31% 107.83+4.12° 11.53+0.25°
B9+FZB42 278.40+4.658 62.67+2.93" 6.13+0.35"

F, Q 308.00+2.91° 76.67+2.35° 6.73+0.21"
B9 343.67+2.81° 112.10+3.22¢ 11.63+0.15°
YC89 356.07+3.18° 122.53+3.15° 13.87+0.35°
FZB42 321.33+3.86° 109.20+0.87° 9.37+0.55°
B9+YC89 360.77+3.66° 133.83+4.99" 15.60+0.70*
B9+FZB42 289.83+5.35" 79.83+2.12° 8.83+0.06°

CK Q 145.23+6.45" 41.23+4.40¢ 3.47+0.31

F F 237.148" 215.185" 387.647"
E 257.365" 271.250" 295.870"
FxE 3.144° 53227 16.507"

e FOREACHC AL S, E WA RIS FFEER G AR IF/NG T8 2R A # R 22 5 0 2 (P<0.05) , "7 Ab B A] 2 54 b
# (P<0.01) ,

Note: F indicates Fertilization formulation treatment, E indicates Endophytic agent treatment; Different lowercase letters after the same
column of data indicate significant difference (P<0.05), " indicates extremely significant difference among treatments (P<0.01).
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Tab. 3 Agronomic characters of Yuncane 08-1609 after different treatments
AbF Treatment gﬁ{? - F2EnF B +1 1R
N Eﬁ_HEEﬂﬁ ) V\Jélifﬁ?ﬂ] 1222?}1}&%1 Stem thick/mm Lez?gz}r;ber l;llg{;;ifn +1 Leaf area/cm?
Fertilization formulation Endophytic agent

F, Q 208.03+2.49% 19.63+0.83¢ 10.50+0.55¢ 147.02£10.21°  317.94+8.69
B9 210.43+6.09° 20.18+0.80% 10.83+0.41° 148.73+5.66" 453.28+4.51¢
YC89 213.85+2.79"¢ 21.77£0.64% 10.83+0.75% 150.47+6.12° 473.42+4.25"
FZB42 205.25+8.61° 19.62+0.75° 10.67+0.52° 148.13+4.68" 419.54+2.78"
B9+YC89 217.52+4.12% 22.20+0.99° 11.33+0.52"  154.83+6.54" 495.21+3.56%
B9+FZB42 183.78+7.75" 19.02+0.51° 11.33+0.52"  147.62+3.38" 429.21+3.13"

F, Q 208.62+4.83% 21.28+0.62% 10.83+0.41¢¢ 147.53+5.73° 374.36+13.25'
B9 218.75+2.71% 22.12+0.70° 11.00£0.00>¢  154.52+5.25™ 515.76%6.59°
YC89 222.02+4.03° 23.85+0.76° 11.67+0.52% 154.83£7.79®  539.42+1.39"
FZB42 210.70+£9.29°% 20.80£1.40% 11.00£0.63%¢  153.15£5.31%°  488.27+3.29°
B9+YC89 223.07+4.80° 24.07+0.53° 11.83+0.41° 159.33+4.48" 567.86+1.52°
B9+FZB42 205.08+8.00° 21.03+0.96 11.67+0.52% 154.17+3.58% 500.70+0.85¢

CK Q 160.72+2.46¢ 16.85+0.968 10.50+0.55¢ 125.18+4.13° 256.45+7.80

F F 34.632" 84.730" 12.097™ 9.925™ 789.264™
E 29.813" 32.423" 6.548" 3.416" 1252.616"
FxE 4.165" 0.487 0.613 0.366 1.761

TE: FOWMACES rAb 3, E A BRI AL 3 W50 EER S AR /NS RN AR R 22 5 B (P<0.05) , SRR Ab I R] 22 7

# (P<0.01) ,

Note: F indicates Fertilization formulation treatment, E indicates Endophytic agent treatment; Different lowercase letters after the same
column of data indicate significant difference (P<0.05), ™" indicates extremely significant difference among treatments (P<0.01).

0Q B9 B YC89 M FZB42

181 k4 B9+FZB42 H B9+YC89

—
(=)}
T

Hb

RS
Roo tactivity/(ug-g!-h™)

_.,
T

oy (LITTTTTTTTIT]T R ©

N

Qs

J#iAEEC )7 Fertilization formulation
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Fig. 2 Photosynthetic parameters of leaves of Yuncane 08-1609 seedlings after different treatments
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08-1609 at seedling stage after different treatments
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Fig. 4 Soluble sugar content in leaves of Yuncane 08-1609
at seedling stage after different treatments
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at seedling stage after different treatments
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seedling stage after different treatments
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