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Effects of bio-organic fertilizer partially replacing chemical fertilizer on

ginger yield, nutrient utilization and soil fertility

FU Lijun', WANG Yongcun', ZHANG Lu', WANG Lei’, ZHOU Yu’

(1. Tangshan Academy of Agricultural Sciences, Tangshan 063001, Hebei, China; 2. Tangshan Food and Drug Comprehensive Inspec-
tion and Testing Center, Tangshan 063000, Hebei, China)

Abstract: Jijiang No. 5 was used as experimental material, a field experiment was conducted to study the effects of bio-or-
ganic fertilizer partially replacing chemical fertilizer on ginger yield, nutrient utilization and soil fertility under equal
chemical fertilizer supplying. The results showed that bio-organic fertilizer replacing 10%-30% chemical fertilizer could
significantly increase the yield of ginger, promote the accumulation and distribution of nitrogen, phosphorus and potassi-
um to ginger rhizomes, and improve fertilizer apparent utilization rate, agronomic efficiency and partial productivity.
Among them, the treatment of 20% bio-organic fertilizer combined with 80% chemical fertilizer (T2) had the highest
ginger yield, fertilizer apparent utilization rate, agronomic efficiency and partial productivity, significantly increased the
yield by 25.60%, and the net income increased by 22.57%, respectively, compared with the single chemical fertilizer treat-
ment (CF). Compared with CF, the apparent utilization rate, agronomic efficiency and partial productivity of nitrogen,
phosphorus and Potassium of T2 treatment were significantly increased by 43.25%- 173.93% , 49.55%- 70.40% and
13.77%-29.63%, respectively. With the increase of bio-organic fertilizer, the content of soil organic matter improved, and
the content of nitrate nitrogen decreased significantly. The content of total nitrogen, available phosphorus and available
potassium in T2 treatment increased the most. In conclusion, 20% bio-organic fertilizer combined with 80% chemical
fertilizer (4560 kg - hm™ bio-organic fertilizer combined with 2400 kg - hm™ chemical fertilizer) was the best fertilization
mode for ginger production under the experimental conditions.
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Table 1 The fertilizer ratio and application amount of each

treatment

i EENLE b he

HOmMEE N PO, KO HiflME N PO KO
CK 0 0.0 0.0 0.0 0 0 0 0
CF 0 0.0 0.0 0.0 3000 450 150 540
T1 2280 45.6 22.8 456 2700 405 135 486
T2 4560 91.2 456 912 2400 360 120 432
T3 6840 136.8 68.4 136.8 2100 315 105 378
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Table 2 Effect of different fertilizer treatment on yield and economic benefit of ginger

Ab WO/ R/ (kg-hm®)  JERURA/Goshm™  P#H/Gthm®)  200&E/Goshm™ 8 CF #7/% %t CF 894u%
CK 529.83 ¢ 41353.97d 0.00 177 822.06 d 177 822.06

CF 894.67 b 68 151.59 ¢ 11 250.00 293 051.83 ¢ 281 801.83

T1 980.23 ab 76 654.76 b 16 924.50 32961548 b 312 690.98 12.48 10.96

T2 1106.53a 85598.41 a 22 680.00 368 073.17 a 345393.17 25.60 22.57

T3 1021.10 ab 78 987.30 b 28 395.00 339 645.40b 311 250.40 15.90 10.45
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Fig. 1 Effect of different fertilizer treatment on dry matter accumulation of ginger
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Table 3 Effect of different fertilizer treatment on nitrogen accumulation and distribution ratio in each organ of ginger

R 2 M 1 2R L
o TERRE R — — — -
A H 8/ (kg hm) e RE/ SHCH, WEMRRE SR/ AEM AR/ SHCH,  BEMERE SR/
(kg-hm™) % (kghm™) % (kg hm™) % (kg-hm™) %
CK 54.77d 1.53¢ 278 a 20.97 ¢ 38.28b 498 ¢ 9.10b 27.29d 49.84 a
CF 172.15¢ 4.10b 2.38a 79.97 b 46.45 ab 27.76 b 16.13 a 60.32 be 35.04b
T1 187.49 be 471 a 2.51a 9751 a 52.01a 29.78 ab 1588 a 5549 ¢ 29.60 b
T2 22334a 487 a 2.18a 108.19 a 48.44 ab 3530a 1581 a 7498 a 33.57b
T3 208.97 ab 4.18b 2.00 a 107.08 a 5124 a 30.40 ab 1455 a 67.31 ab 32.21b
AEMRARE CF ZRARE. 10.31% HZF AR .

S L IEAR L, A U B AL IR 2.4 AR AOBRUENEERRBEHE
PRRAR TR R M AL Rt B 22, B FAZFA 5 BRI FZ M
B ERRE DB E, TIVT2. T3 B A E R HER 4 ATHN, 5 itk AR AR T, A9 HLAE R
BE DB R D WK CF IR & 11.97%  428% « 0 EAULIEATE B 52 m 7 A Bk RN EE,
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Table 4 Effect of different fertilizer treatment on phosphorus accumulation and distribution ratio in each organ of ginger

| T Ui EES 2 L
L B/(kg-hm®) PSR SE, %R PSR SE %/ RN AR/ NEFE, O BEEMERE SR/
(kg-hm™) % (kg-hm™) % (kg-hm™) % (kg-hm™) %
CK 8.68 ¢ 0.51d 5.88a 3.86¢ 44481 148 ¢ 17.05a 2.84d 32.72a
CF 17.78 b 0.92¢ 5.17b 10.39 b 58.44 ab 2.66b 1496ab  3.8lc 21.43b
Tl 3225a 1.54 ab 4.78 be 20.18 a 62.57a 4.73a 14.67b 5.80b 17.98 b
T2 36.17a 1.65a 4.56 be 21342 59.00 ab 572a 158lab  7.46a 20.63 b
T3 3479 a 1410 4.05¢ 2178 a 62.60 a 489a 14.06 b 6.72 ab 19.32b
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Table 5 Effect of different fertilizer treatment on potassium accumulation and distribution ratio in each organ of ginger

B Uid [iTES Hh 125 LA
" TR R R — - - -~
LREC F/(kg-hm®) HHEMR S/ HRMR o=/ HHEMR ol e/ HHERMR oA/
£/(kg-hm®) % &/(kg-hm™ % £/(kg-hm®) % /(kg-hm?) %
CK 59.17 ¢ 223d 377a 35.71¢ 60.35b 8.19b 13.84b 13.03 ¢ 22.02a
CF 230.32b 738 ¢ 3.20b 138.10 b 59.96 b 46.65 a 20.25a 38.19b 16.58 b
Tl 325.04 a 9.55a 2.94 be 224.15a 68.96 a 49.06 a 15.09b 42.28 ab 13.01 ¢
T2 350.63 a 9.81a 280 ¢ 242.02 a 69.02 a 48.51a 13.84 b 5029 a 1434 ¢
T3 328.09 a 8.40 b 2.56¢ 219.70 a 66.96 a 49.20 a 15.00 b 50.79 a 15.48 b
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5 T1\T2. T3 Kb EERE AR A2 7= 7170 S $2 1 6.92%
13.77%-.0.26%, T1. T2 b ¥ 5 CF £ 575 &%, T3 &
HECFERARE. GRIIEMHL, 2WA
BLRE S 43 B A A AT 5 20 8 2 W0 ) FH 28 L R 22 3 3R
Al A= 77 7 ¥ 5 2 4 v, Horp T2 b B vy 5 53 5
% CF & $215 75.74%+70.40%29.63% . i #H A=
WA HUAE S 2 B AR Ak BB 8 5 45 = AERL R 250
1IE 33E A 22 AR 2500 40 L B B R A IR WACRT R Y,
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Table 6 Effect of different fertilizer treatment on fertilizer application rate

. FUA /% REEREE (kg kg =71/ (kg kg
e N P.Os KO N P,Os KO N P.Os K.O
CF 26.08 ¢ 6.06 b 31.70 ¢ 59.55¢ 178.65 ¢ 49.63d 151.45¢ 45434 ¢ 126.21d
T1 29.45 be 1493 a 50.02b 78.34b 223.71b 66.40 ¢ 170.12b 485.77b 14420 ¢
T2 3736a 16.60 a 55.71a 98.06 a 267.18 a 84.57 a 189.71 a 51690 a 163.61 a
T3 34.13 ab 15.05a 52.24 ab 83.30b 217.03 b 73.10b 174.83 b 455.52 ¢ 153.43b
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Table 7 The fertility index of topsoil of different fertilizer treatment at ginger maturity stage

JOBL wCHHLFD/ (g kg pH w(EHD/(g kg  wlHEED/(mg kg  wHREH/(mg- kg wGERHD/(mg-kg™)
CK 27.03 b 8.00 a 0.88 b 6.31c 22.10 ¢ 180.33 ¢

CF 27.33 b 797 a 0.94 ab 10.50 a 28.80 b 290.67 b

Tl 27.67b 793 a 0.95 ab 9.28b 31.73 ab 298.67 b

T2 28.63 ab 7.87a 1.02a 8.80 b 3797 a 35133 a

T3 29.87 a 7.83a 0.96 ab 8.50b 36.20 a 325.00 ab
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