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Effects of nitrogen input on soil microbial biomass in Kuerlexiangli pear

orchard
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Abstract: [Objective]Nitrogen is one of the most active elements in soil fertility. However, excessive
application of nitrogen will threaten the ecological environment of the soil and reduce the activity of mi-
croorganisms. Soil microbial biomass represents the active part of soil nutrients and is often regarded as
an important indicator of soil quality and ecological functions. The application of nitrogen fertilizer af-
fects the soil microbial biomass and soil quality. Therefore, it is very important to study the effect of dif-
ferent nitrogen application rates on soil microbial biomass. Nitrogen fertilizer management has become
one of the important means to adjust the soil ecological balance. Recently, with the rapid development
of the cultivation technology of Kuerlexiangli pears, excessive nitrogen fertilizers have been applied to
obtain high yields. It has an adverse impact on productivity, increases production costs, and poses a po-
tential threat to the soil ecological environment. However, there are few studies on the effect of nitrogen
application rate on soil biological characteristics in Kuerlexiangli pear orchards. This study takes the
soil in a Kuerlexiangli pear orchard as the research object. The changing pattern of soil microbial bio-
mass carbon (SMBC), soil microbial biomass nitrogen (SMBN) and other biochemical indicators under
different nitrogen application rates were examined. Relationships between SMBC, SMBN and different
concentrations of soil nitrogen addition were analyzed. The study provides a scientific basis for estab-
lishing a scientific and reasonable nitrogen fertilization for maintaining the soil ecological balance in

fragrant pear orchards. [Methods]The soil in a 6-7 year-old Kuerlexiangli pear orchard was used as the
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material to study the effects of different nitrogen application levels on the soil microbial biomass. Four
levels of nitrogen application including 0, 150, 300 and 450 kg -hm* (represented by N,, N, N, and N),
were set. The soil was sampled by the soil drilling method at different growth periods of the trees (the
early bud period (April 1%), the fruit setting period (June 1%), the fruit swelling period (August 1*), the
fruit ripening period (September 15"). Soil organic carbon was measured by the external heating meth-
od of potassium dichromate. Total nitrogen in the soil was determined by the semi-micro Kjeldahl meth-
od. The determination of SMBC was carried out with the fumigation extraction-volume analysis meth-
od. The determination of SMBN was done with the fumigation extraction-ninhydrin colorimetric meth-
od. SMBC was calculated as Ec/kec, where Ec is the difference between fumigated and unfumigated soil
and kgc the conversion coefficient, with a value of 0.38. SMBN was calculated as mE,,,n, where E,i.x 18
the difference between fumigated and unfumigated soil and m is the conversion factor with a value of
5.0.[Results]With the continuous changes in the growth period of fruit trees, SMBC and SMBN under
different treatments generally increased first and then decreased in each soil layer (the fruit swelling pe-
riod > the fruit setting period > the fruit ripening period > the early bud period). From the spatial dis-
tribution point of view, in different fertilization treatments in each growth period, the SMBC and
SMBN decreased with the increase of soil layer. The effect of fertilization on the SMBC and SMBN of
the 0-60 cm soil layer in each growing season showed the same change trend, an increase first and then
a decrease (N, > N; > N, > Ny). The treatment effect with N, was the best. SMBC and SMBN were
extremely significantly positively correlated with the nitrogen concentration and total nitrogen applied
(» < 0.01), and extremely significantly negatively correlated with the soil depth (»p << 0.01). The
change in SMBC/SMBN was also directly affected by the concentration of nitrogen applied, total nitro-
gen, and organic carbon. The result suggested that the concentration of nitrogen application, soil depth,
total nitrogen, organic carbon and soil microbial biomass are closely related. [Conclusion]Soil microbi-
al biomass tended to increase as result of nitrogen addition at a suitable concentration, indicating that ni-
trogen addition can promote soil microbial activity to a certain extent. The application of nitrogen fertil-
izer can significantly improve SMBC and SMBN, and the improvement effect of SMBC and SMBN
was the best under N, treatment. However, excessive nitrogen application will inhibit the accumulation
of soil microbial biomass and significantly reduce the utilization efficiency of soil total nitrogen by mi-
croorganisms. Therefore, in the cultivation of Kuerlexiangli pears, the supply of nitrogen should be ap-
propriately controlled. In this study, combining the effects of nitrogen application rate on soil microbial
biomass in Kuerlexiangli pear orchard under different nitrogen application rates, it is recommended that
the nitrogen application rate of 300kg - hm™ was the best for 6-7-year-old Kuerlexiangli pears.

Key words: Kuerlexiangli pear; Nitrogen application rate; Soil microbial biomass; Soil depth
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Table 1 The experiment scheme with different amount of

nitrogen fertilizer

F%4y Fi & Quantity of application nutrient

% :ftment /(kg-hm™) /(kg-plant™")

N P,Os K.O N P,Os K.O
No 0 300 75 0.000  0.267  0.067
N 150 300 75 0.133  0.267  0.067
N, 300 300 75 0.267  0.267 0.067
N; 450 300 75 0.400 0.267  0.067

PRI IR R 2« 5 N 46%) i F & 11 60% T
SR BT 2 B3 (NG AR FRL B A1) , 38 4% 40%7E S
LR KRG A30HE6 A1 FDIEE. BAE(EDT
TR S « 7 P.Os 46% ) A JE (AR FR#H : 7 K.O 51%)
FERAZERT I — IR A8 N o it B 538 R34 R

AR A it 25 CRE A0 T 50 om Ab 42V R TE 1 241 K
30 cm IRV , it A J 45 Adh B 28] 53047 05 40 FH i) 45
R, A7) Ab B ) A K 2 A RN LAt R 1 A LR — B
1.3 THRESLE

T IFRE ST 2020 4 (19 A AL 2F 57 HA Citi A AT 4
H1HE AARBGERER6 H1H) JERMG A1
HO VIO H 15 HD)RE . B R BERAE 3 R R
P (), SRR AR, S PR bR AEY , SR )5
Sl E it ) O R SR 4R 3 AN L2 (0~20. >
20~40. >40~60 cm) ¢ , 4 it A V8 P 0 [7) )= 4
BE NI TR, TRV RIR A G, (R A7 T
CH B 8, FEBON B UK 0GR EFAR AR R 12
S0 s . IR [BISEEG = 5, IR RE S E R BRAEIAR
AR KK ARG 2 mm GRS, BT FE 62 N H
oy, — T 4 CUKFIRAZAE 1 N 58 i 1 34l
AR B, 5 — = AT, 1 T mm
i, FH T 3 AL AT
1.4 SMZEFE

A WK R TR A i Gk e 5 13
ERAEMEILIGEN €. LBk S iR+
BRI CEIEAR AL BT 7R E

IR A YRR (SMBC) I 5 K B 78 R -
AT s TIERCE Y (SMBND I 5E K 2
ZE PR - B = e gk,

SMBC i+ 5 2 30~ : SMBC = Ec/kic, 3 Ec
NEREARER IR ZEE ke N R B BUE
0.38.

SMBN i+ 5 24 20N : SMBN = mE i, 20 H
Evinx NEZE S R B T IRI) M, m N4 250, L
{H5.0.

BB AE VIR A HLRR 1 2% % (SMBC: SOC)
WRRAE YRR (qSMBC) , F SMBC 5 SOC I 4>
PS4 H 5 3 i AR 0 R 4 U1 2R (SMBN
TN) W HRAE ¥ B (@SMBN) , I SMBN 5 TN )
B e AR .

1.5 HUEAES S

% F Excel 2019 #11 SPSS 26.0 # 14 %ot B4 347
Sty dr. KA HR 2 J7 % 43 T (One-way ANO-
VA) , i /I8 $2 25 22 599 (LSD) #E 4T AN [ 4 3 7] 1)
T7 TR LA, B3 MK B 0.05, 45 R DL
OFBIE AR IR R IR, H Pearson 1EXT A9
BRI | 1 2 | 398 B AR 1 S5 R AT AH S5 4



1224 3 i

4
=5

5394

BT, K FH Excel 2019 1E &,
2 R0

21 MRENEREHRELIBRMENE RN
i)

FH P 1R B PR R ) A& AL E AR AL,
SMBC RIS 18 J ok « 2 58 1 > R > Al SR >
W ZF BT , SMBC 7E W 2 B B AR 1K , F U6 A8 Hh L7 i
T, X S5 EY A & RE R — 2, Ui IR
RGBS R A S
M2 8] 43 #i A, SMBC R BN BE %5 + )2 5 13
I & s gk 2, 3X R e B AR b= iR s
B Z KT S EFEIEA K. £0~20cm )=
Al S SR L R B 2R B N, Ab B SMBC 42
R N A L, 43 R NG AL B 15 15.2%31.7%
17.7%(p < 0.05) ; >20~40 cm /2 76 AL F 3 | i 3
W14 By N, AL FE SMBC 2 w5 250 S B N B &2, 20 il
BEN AL FRHE 1 13.4%.18.4%(p < 0.05) ; >40~60 cm
+ 2 AL IR BN N, N AL FE SMBC 2 2% = T N,
AR EE , N N3 Ab P SMBC 4331 58 No Ab BE $2 155 19.9%
9.5%, 7E N B WIN, N, AL 3 SMBC 2 2% =1 T NoAb 3,
I3 B N AL BEHE 77 16.0%10.8% . FEAAKE , £ 0~
60 cm 1 JZ i 2% Jifi T AL BE SMBC 84k #a 34 — 5, %
RN SE 8 5 R N, > N3 > N, > N, i &8y
N, AL 38 SMBC $2 i3 4R i 4, Ns AL B SMBC A i
R, U BA IE B IR I A TR e A e g AR s
P, BN A s AR R o B il R s AR
YRR IR 2R 32 B4
22 MAENERMEHRELBENENERNE
i)

HH P 2 W%, A ) & A (SMBND & & B
HAEE BRI « 25 B > A BLHA > p s i >
B 2 T, L2 B 28 SR G R H I AE I R, AR
{34 5 SMBC {RFF— 8. IR B H 3y &
AR S E Y A R I AR S R AR G
It SMBN 7t 7 AL 2E 7 HE 2% i 31 R SR 1) ik 31 %
Ko SMBN B 4 2R B 1) 24k a5t 5 SMBC Fifi -+
JE R FE ARk R A SR I — B, Bl A 2 R 3
EIB A . 0~20 cm 12 AL FHA LRSI | AT
) % Jiti IE &b B SMIBN %5 N, b B 451 3 5 $ i (p <
0.05) , Fo 78 1 B | il A N, Ab B SMBN 48 15 3
T NS, 20 B NG AR FE R 7 38.9%.52.9% (p <

ON, ON, @8N, &N,
500 ¢ 0~20cm @
Ton
-~
oo 400 F
g/ a a c
D) bab
;ﬁg 300 f
Te
S L
= 3 200
€ 3
e 100 f
.8
= 0
T1 T2 T3
£ H H Growth stage
500 - >20~40 cm

400

300

200

100 r

A
Microbial biomass C/(mg-kg")

T1 T2 T3 T4
A2 H H1 Growth stage

500 - >40~60 cm

400 f abd o a

b
300 r

T

i

Microbial biomass C/(mg-kg")

200 r

100

Tl T2 T3 T4
2 H H] Growth stage
TL. WZF AT T2, AR AU T3, AR T4, . AR NS5 6F
R Al — I AR B ) 22 5 R 2 (p << 0.05). I
T1. Early budding; T2. Fruit setting stage; T3. Fruit swelling stage;

T4. Fruit maturity stage. Different small letters indicated significant dif-
ference among treatments at the same growth stage at 0.05 level. The

same below.
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Fig. 1 Effects of fertilization on SMBC content in 0-60 cm

soil layers in different seasons
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Fig. 2 Effects of fertilization on SMBN content in 0-60 cm

soil layers in different seasons
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Table 2 Correlation coefficients between soil depth, nitrogen concentration, soil physical and chemical properties and soil

microbial biomass

fabr EERIR S £ WOEPIERR SRR AR WAEmER ACEPEREL
Index Organic C  Total N SMBC J# qSMBC SMBN J# qSMBN SMBC/SMBN
+JZ Soil layer -0.602%%  —0.475%%  —0.311%* 0.314%* -0.378%* 0.087 0
RIS 0.136 0.546%*  0.223%* 0.114 0.341%* -0.180* -0.272%*

N concentration

A HLE% Organic C 1 0.442%%  —0.032 -0.606%* 0.074 -0.404%* -0.186%

4% Total N 1 0.348%* -0.091 0.476%* —0.422%* -0.321%*
A E ik SMBC 1 0.374%%* 0.726%* 0.450%* -0.191*

AE YRR qSMBC 1 0.231%* 0.428%%* 0.055
T SMBN 1 0.525%* ~0.732%%*

A % QSMBN 1 —0.283%*

A R L SMBC/SMBN

1

VE . TE 0.05 2 GRURD , M OGPE R 5% 78 0.01 G5 CRURD , MG PERL B35

Note: *. Indicates significant correlation at the p << 0.05 level (two-tailed); **. Indicates extremely significant correlation at the p << 0.01 level

(two-tailed).
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