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Effects of nitrogen reduction combined with organic fertilizer on soil nu-

trients and yield of fennel seedling under sandy loam soil conditions

WANG Xiaojun', MA Tingji’, WANG Donggqing’, LIU Hua’, MA Bin’

(1. Guyuan Branch of Ningxia Academy of Agriculture and Forestry Scienceces, Guyuan 756000, Ningxia, China; 2. Forestry and Grass-
land Bureau of Yuanzhou District, Guyuan City, Guyuan 756000, Ningxia, China; 3. Institute of Forestry and Grassland Ecology, Ningx-
ia Academy of Agriculture and Forestry Sciences, Yinchuan 750021, Ningxia, China)

Abstract: Taking the fennel variety Minqin No. 2 as the material, through field experiments, six treatments were set up,
namely, no nitrogen fertilizer and organic fertilizer as the control (CK), 0% nitrogen reduction+organic fertilizer (CF),
100% nitrogen reduction+organic fertilizer (M), 25% nitrogen reduction+organic fertilizer (MF1), 50% nitrogen reduc-
tion+organic fertilizer (MF2), and 65% nitrogen reduction+organic fertilizer (MF3). To study the effects of nitrogen re-
duction combined with organic fertilizer application on plant height, biomass (fresh mass and dry mass), yield, soil micro-
bial biomass carbon/nitrogen content and soil nutrients of fennel seedlings grown under sandy loam soil conditions. The
results showed that under the condition of applying equal amount of organic fertilizer, the plant height, biomass, yield,
soil microbial biomass carbon/nitrogen content and nutrients of fennel seedlings show a trend of first increasing and then
decreasing with the increase of nitrogen reduction. The yield of MF2 treatment was the highest, which was significantly
increased compared with CK, the increase was not significant compared with the MF1 and MF3 treatments, but it was sig-
nificant compared with other treatments. MF2 treatment could significantly increase the carbon and nitrogen content of
soil microbial biomass in fennel seedlings, while CF treatment could effectively improve the carbon and nitrogen ratio of
soil microbial biomass. Compared with CK, MF2 treatment could significantly increase the content of soil organic carbon,
total nitrogen, total phosphorus, available phosphorus, available nitrogenand and available potassium. Based on the yield

of fennel seedlings and various soil indicators, under the conditions of this experiment, reducing nitrogen by 50% com-
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bined with the application of organic fertilizer is the optimal fertilization treatment, which can provide a scientific basis

for soil and fertilizer management in the arid area of central Ningxia.

Key words: Fennel seedling; Nitrogen reduction measure; Organic fertilizer; Biomass; Soil nutrients; Yield
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1.1 HAREXER

WIS g A T B op i R B OO 2 ks
BT T R8T R X, KR 2 KA
T %K N 360 mm, AEIZE K BN 2200 mm,
B RUEA S 22 R, 2P (E 7.8 . 2022
ERBEKE N 11526 mm, HAEEBEH4—9 )
B KN 68.05 mm. R4 Hh T 3R ) B, AT
A, 0~40 om LIEEALME 0RO AUE H
& (w, J5 [F) A 3061 mg- kg, W& E RN
24.69 mg- kg, A EN 95.68 mg-kg!, AEE
BAHNO0.14g kg, & EHEN0.63 g kg, 2T EAN
182 g kg, AN E &N 1.21 g-kg', pH Jy 8.61,
T Hh R TE /N T A
1.2 R

R A 4 bk B I AR T 8, R S %
SCHR A 2 A ) I R A R B R Ak R A
AHER A &S W5 R H L X H %, )
B 6 MNAbFE . CKOR i N+0 kg - hm? A HLIE) ; CF
(N 161 kg hm™+9000 kg - hm> HHLIE, & 0%) ;M
(ANJitE N+9000 kg - hm™ A HLAE , Ji & 100%) ;s MF1
(N 120.75 kg - hm>+9000 kg - hm> & HLJE , ) A&
25%) : MF2 (N 80.5 kg - hm>+9000 kg - hm? A& HLJE,
A 50%) ;s MF3 (N 56.35 kg - hm?+9000 kg - hm™> 4
HURE Wk 65% )« 75 4b A B0 B AR ), 40 o
P,0;36.00 kg - hm?, K,O 105.00 kg - hm™, jifi Fi} () 5
FUIBF S & F it NS ) St . ol
15 FH B I B R 4 (& P.Os 16% ) < it iR 81 (& KLO
50%) FAHUAE CH IR #E2E, AHL N P05 K0
BEDHN 35.6%.2.15%.0.32%- 1.52%) 4= & i ik
BB, R 2R (5 N 46%) 70% 3L AL, 30% 53 2 KB it ,
Horb i 22 3B it 20% , A8 i BRIE it 10% . 58 /)
X 10 m, % 5 m, A 50 m*, 3 IREE , /NX 5] [5
1.5 m, 36 X A% & 5 m R 47 . k& R
NS 2 5 (T B2 RME B ol 5 BVt 58 B
ML), MR Y 5 Jifk 667 m*. TH AT 2022
F4H2HEM,4 A28 HHE,5 A 16 Hini &
AR08 P . oAt ) EE S Y H ok
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e A T . HA n o w8/ (kg 667 m?) =
AR B JoiT B PR B
1.4 RS

X H] Microsoft Excel 2010 % ¥ i 16 % ¥5 , X
H1 SPSS 20.0 # A BEAT J5 2 73 M FIAH 5270 #r (Pear-
son) , | Duncan VAT 2 7 . VE 3 A o

2SR5
21 TEMELENEEERREERR R

A1

% 1 Al%0, 5 CK A Eb , MF2 . MF3 4bFE i3 2%
e A bR Ao R, b B S CK LR
EXER. BEE MR ENRCD, BE SRR 2EET S
Je BRI A, MF2 Ab 28 5 =1, 24 91.80 em, 558 CK.
CF 1 M 4k #5537 58 i T 148.65% ~ 62.39% #
75.69% 5 Tl 7 ¥ S B 5 I R R o R it s L
(R0 351 AN 5 PR 3, H MF3 AbBH i,
AN 68.23.8.68 go k. 5 CK #ALL, MF2.MF3 4t

PR ER S 1A R, HA A B R
FHNEHE CK ZRA R, MF2 43/~
B, N 116.77 kg - 667 m?, % CK.CF 1 M Ab#i
N T 147.03% . 78.00% F1 107.52% 5 FL Ik A&
MF3 42, 4 107.53 kg- 667 m™, 5 MF1 ALEH T
11.86 kg-667 m?, % MF2 AbFH/> T 9.24 kg-667 m™.,
U B I B it S L A5 T e AL R D R e T
A P SRR i A B AH 22 7 2 LA ek e — e
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Table 1 Effects of different fertilization treatments on

R

fennel agronomic traits and yield

e P 7 T i
Treatment lant Fresh mass/  Dry mass/  Yield/
height/cm (g-plant™) (g-plant’) (kg-667 m*)
CK 36.9244.69b  48.37+11.56b 6.07£1.37b 47.27+12.13 b
CF 56.53+15.57 ab 49.40+12.74 b 6.42+1.26 b 65.60+13.54 b
M 52.25+12.36 ab 49.32+8.65b 6.23£0.65b 56.27+8.96 b

MF1 59.13+8.78 ab  62.00+8.90 a 7.92+1.19 ab 95.67+7.30 ab
MF2 91.80+£15.97a 66.8744.38 a 8.34+0.77a 116.77+3.38 a
MF3 79.23+13.34a 68.23+11.73 a 8.68+0.88 a 107.53+6.02 a

VE [ 9 S F) A 55 5 B 4% % AL T 2 5% 5% (p<0.05) .
T

Note: Different lowercase letters in the same column indicate sig-

nificant differences between treatments (p<0.05). The same below.
22 AEERAEMNEEHXTIENENER. T
BERMEMEREA LS

FHH 22 2 W0, 98 0B it A AL A o) 17 2 1 e L 4
A R A A E A LSRR A A —
oM. CK AbHE LA ER A S ERIK. 5
CK A EE 5 ok 220 BC it A5 AL A BEEL DU 2 385 3t v 1 L3
A ER RS E. MF2 A3 R E RS
i CF M.MF3 AbBE S Z 181, 5 MF1 AL TE i

R2 REMNEEFHERIEREVER ASERMED
ERA LRI
Table 2 Effects of fertilization on soil microbial biomass
carbon, nitrogen content and microbial biomass
carbon-nitrogen ratio of fennel

wBEAEMERD  wEEDEZD | o
ﬁ:imem MBC coTltent/ MBN co-ntent/ ﬁfﬁfﬁﬁ te
(mg-kg") (mg-kg")
CK 157.97+27.29 ¢ 18.33+3.18 ¢ 8.87+1.24 ab
CF 270.00£27.98b  26.00+3.21 bc  10.81£1.89 a
M 264.32+31.56 b 35.68+4.25 ab 7.41+2.35b
MF1 319.00+30.47 ab  36.67+2.73 ab 8.90+1.37 ab
MF2 390.73+13.68 a  45.00+4.04 a 8.85+1.00 ab
MF3 285.93+29.63b  37.67+2.19 ab 7.67+1.02 b
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Fig. 3 Changes of soil available nutrients content in each treatment
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