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Abstract

In order to understand the effect of Nitrogen on the chemical properties and nutrition of the soil
in each phenological phase of the garden, Tianjin Jinghai Winter Jujube Garden was used as a
base and a single-factor random block design was used to treat different periods and different
amounts of Nitrogen application. The results showed that the high nitrogen treatment increased
the soil pH by 3.44%, reduced the salt content by 5.35%, increased the organic matter by
16.89%, increased the available nitrogen by 83.83%, and decreased the available phosphorus
by 33.84%. In short, the application of nitrogen to the soil of jujube orchard in alkaline land in-
creased the content of organic matter, available nitrogen, and available potassium in the soil,
and reduced the soil salt content. However, it increases soil pH and reduces available phospho-
rus. The more Nitrogen is applied, the greater the soil pH, organic matter, and available nitrogen;
high amounts of nitrogen will reduce soil available potassium. Among the various phenological
stages, the organic matter and available phosphorus content are the highest in the germination
stage, the pH and salt content are the highest in the flowering stage, and the available nitrogen
and available potassium are the highest in the fruit setting stage; the available Nitrogen is the
lowest in the flowering stage, and the salt, pH and organic matter in the young fruit stage are the
lowest. The quick-acting phosphorus is the lowest in the mature stage, and the quick-acting Po-
tassium is the lowest after the fruit picking.
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1. 5|15

#(ZizipHus jujuba Mill. cv. Dongzao) & A HEZE . EER. #A R, BEFAEFEEEFTRKT, A
EIRRPIORAEENE L] KEFE M RE0 G 208GE RS [2] . TR PREE 2640, R p s bt
JRAE T T B ARSRIEN R F, Bk, 759 E e —FE iz A R3] [4] [5].

T S T R SRR AL, BAREHE RIER pH. AR, & B B S A
JREFRICER[6] [7]. Hr, BEMEWAKTRGENEFICRZ —, AEDAME E A RN EZ A K
oy, MR SRR N E A GRSy, IR IR, SR EY R RN S E, LA ERSR
WL E TR, PAENEI S MYEKSTRET. Bh, KEAR. fE—EulN, &&
(it FH A E Y = & R m R R a s, FeeWIRBIR Y EYI == [8]. A FtEA BT REY) &8 5 A
KEB TR, CEEYEL, REEDNEROFH L] AR A G0 e, 4%
T 500 L8 TR MR [10], AT 5 e AL SR 52 i i [11] [12]

R FCRAE E—FRIFR e Wi b, AT TR AN N 208 7% 520 7] Hh - 358 10 b 24
PR A RS IR R, ek N FEA . DTS S G R, SR AR R
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JF A B
2. B 55%

BRIG A T S T A DX O B A A, A EIRA 30,000 mP. %ML pH (H4EN
7.4~8.7, SHEN 1.4%0~1.8%0 8], TIHEABEL . RIMMAERR TP, NFREMSIIA, Fil s
it o B, — AR (A 2 NJIE, 4k B A NPK E& 1, & i AE S &0 50 T3/ /),
JEFEAE— R (2 m® -2/ H).

PR TP O A R ] A KA HLAK 3 — B 20 4EAR @ AR, BB K N4 22 /NE (Zizip husjujuba),
el P AR R AL A, ARATEE Smx 5m.

TRIGR S R R B ML X L1, 785 IS EE LA LIBE N & - JRE(E S & 46%); (EREMA il
St (i AR B 20 em~30 cm, ARG HEAK), ArmIAERTRS A SF AR KA ARSI YRk BB, it
MENO. 88 Tow/ri. 176 Tou/ni, WHNMKEWEAXR)., hEMEE 3 M, 48 10/, HE 3
R, LAMETE—3L 30 Pk, AP S ACE L RV E IR AT, AHRR 10 Ko P b3 A R 3

AL HE/INX IR 5 FRERHE AFEAR N IR AR IL . 2019 4E 5 HE 9 H, TEARFEYRE HIR4E 1
B, EEON: B EAKEIG A BA). THERIe A B, ARRIIT A LA, SRk ERIEG A L
Al). RO AT BB HIRE IR, TR AT — R RS, TERFRRMRT W A
W% TEE N 4R 0~20 cm )2, 20~40 cm )2, 40~60 cm H 2+, HK A — AL = AN RE £
ER LT R G R TR OIF A H S b gl LG = A7 T P, B2AXT S A 0.1 mm 7 M
i, B

Xf 4 pH . SEhE. AR, EA N A P HK K R CREFIREZ . HEEE. Ei
PR A AR R R s v PILIRE U IR EUNIR R - BHER DL Bk, LB IR 32 ICP-OES ¥4l 58
[13]-

¥ 1] Excel 2019 A1 SPSS 17.0 B AF#E4T 404

3. BERE S
3.1. N ExJEib 1% pH ERRE

Table 1. The significance of soil pH changes under different N application levels and different phenological periods

F# 1 NEINZEAKET, FREH], 132 pH EEUHNEREEM

T3 pH E L
N 2 KF
B ZE AR A K3 FAEH] A L4 IR KE ] RS KRG
== 7.440 a 8.794 a 8.478 a 7.922 a 8.364 a 8.334 a
R 7.440 a 8.621b 8.417 a 7.667 b 8.299 a 8.263a
ik 7.440 a 8.482 ¢ 8.253 b 7.520 ¢ 8.129 b 8.113b

W abc A 0.05 K FERFEZE, LR,

B2 1R 1 T, 38 pH B ESASE NG BTSN, JCHREF RIS L &
I pH (B3GR A s BREAZEHASE, Jifi N X RS A 0 3% pH (EA & 1s2m, N 2P, -
HE pH EFLERK, 7EFFERE, = N AFRRE ST N AME N AF, 5505 T 2.01%. 3.68%, H' N AH
BERTICN AR, &7 1.64%; (EAARM, o NAEMES N GHEERARRE, H o HYEESTHEN

DOI: 10.12677/br.2021.104056 421 JERZIEERTI


https://doi.org/10.12677/br.2021.104056

L 4

& $
¥

N
évjé

@
R
(O
4&

Q?’ ——— %E‘

5
F

—a—fE —A- KE

$ o ¢
S

%%

Figure 1. The variation trend of soil pH value under different N element application levels and different phenological

periods

1. AEIN REAKET. NEIER, 138 pH EHEHES

R, N T 1.99%, = N & T 2.73%:;

YR KA
1 3.33%. 5.35%, 1N ACFEEEE LN AR, 57T 1.95%;

M, @ N AAPEEE ST N AMK N AEE, 451

TER S BIHA R R G, N AAB

ey N AR PR ZE AN B2, (H T B2 TR N AR, AR SR S S N AT N 22 T 2.09%.2.89%,

FERAEH N A N 25l T 1.85%. 2.72%.

CEAITTS, m N AT 3% pH EIR A2, HUAK N AREEF S T 3.44%.
TR pH H, fEIEERER N, RIS R A A B 15

5 pH, AR TR BAK

3.2.N ZExEHHIESEENT

Jt i & N 25
R, DRIt R 2 g hn e

Table 2. Soil salt content changes significantly under different N application levels and different phenological periods

#£2 AEINZEAKET. FAREYIERR, TESHENTHUEREEM
T+ 5 B R (%)
N %K
WA SRR AR K JFEA A LA R K E W TSRS KRG
R 1.601a 1.667 b 1.446 b 1.356 b 1.605 b 1579 b
R 1.601a 1.728a 1.495b 1.378b 1.639b 1.613a
K& 1.601 a 1.741a 1524 a 1.483a 1.686 a 1.652 a
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Figure 2. The variation trend of soil salt content under different N application levels and different phenological periods

E 2. REIN ZRAKET. TERMEH, TRSBEHNTUIES

M7 2. 18 2 argl, A s R AT O S IR P IR N, JCHGRAE AR B I AR ]
o BRATZFHISN, it N SN 35 S AT R IR, N FCOHs, IS s AR, fE4h
R B WA FIAEBR ] 2 R R, Herb A3 S EhE N ARFEAT Sy N ARFE A48 2 2K TR N AR R 7.08%~8.56%.

3.3.N ZxE IS RS ENRM

Table 3. Significant difference of soil organic matter under different N application levels and different phenological periods

F# 3. AEIN ZAKTET, FRMIEH, HRENENECEREEN

HIATHUR 025
N ZKKF - -
TR A FEAE ] A L] PIRRE W Y KR
[ 1.02% 0.97% a 0.81% a 0.79% a 0.86% a 0.79% a
B eiy 1.02% 0.89% ab 0.76% ab 0.70% ab 0.79% ab 0.73% ab
K& 1.02% 0.86% b 0.70% b 0.63% b 0.75% b 0.67% b
1.2
11
X 1
p—
0.9
@H 0.8
<T 07
g
= 06
E; 0.5
i & $ $ & $ %
3% - AL S5 A B W5
+H W% BN & i o BN
A N
5 »
&S

—— 5 —M—[15 —aA- {5

Figure 3. Change trend of soil organic matter under different N application levels and different phenological periods

E 3. AR N HZEAKFET. FRYEH, TRENRNPELES
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B¢ 3 FE 3 Wi, eGP & EEAARES N T, Rl RERKEMUE, BRRZ.
BREHZF AN, i N RSN LA PR & B RE MR, N RS, HSaHUR S El
MR TR B AR A3 () 2 R K, TRV E KRR, B N A E N, K N A3 7] 2
AR, (HE N AR & TR N A3, R R RIA LRGN T 12.79%, 7EAL SIS T 15.71%,
EHRKEME T 25.40%, (ERLHASHE T 14.67%, EREEE T 17.91%.

RN, N AR AT DLTE 5 AN R 8 e AL 10 & i, P LG N b T 16.89%.

3.4. N ExE T HRM N SERNE

Table 4. Significant difference in soil available N content under different N application levels and different phenological
periods
F 4 FEIN ZHEAKET. TEYMER, HIREFYN S ENTUEREEN

T HH RN B R KA (mg/lkg)

N FKF
WEHRERN TP A DRREW A RS
=2 196 243 a 457 a 426 a 269 a 220 a
i 196 181 b 274 b 196 b 154 b 141b
(9= 196 71c 157 ¢ 132¢ 11lc 98¢
600.0
500.0
B
T:TD 400.0
&
~ 3000
il
T 200.0
prd
=
) 100.0
g
+H 0.0
£ & g@ S8 %
o A & % 3 25
g R ¥ i & ¥
& it ¥
,ﬁ I &
B —— 7 —M—Ff — -

Figure 4. The variation trend of soil available N content under different N application levels and different phenological
periods
4. REN REAKET. FEMES, TIHEYN SENTLES

% 4 FE 4 vl 50, meEAh i N &, o VSR AP g N S hn, HhmsEiE N
AT DAE A 2R AN L 4y 5 NI A N SR BN, AR e e E T 242.25%, 1EALHLI
1 191.08%, TE4NE KB AR T 222.73%, 1ERELMAIAE T 142.34%, ERBGE T 124.49%. %55
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AT, NN AT DR 538 i HHEE A N &, R A EPI HR N AR B T 183.83%. it N Z, +
PN S RME .

3.5. N FRxJ [+ HE P S BRI

Table 5. Significant difference of soil available P content under different N application levels and different phenological periods
5 FEIN ZEAKET., TEMMER, LIBFERYP AENTUEREEN

R P & BN (mglkg)

N Z K ) —

A2 AN A K FFAEH A L) YIRRE W S KRF
=iy 143.700 72.113¢c 104.383 ¢ 47.069 ¢ 25.185¢ 95.961 ¢
ebE 143.700 100.294 b 113.372b 78.227b 34.376 b 108.716 b
K= 143.700 114.587 a 124.102 a 91.669 a 64.379 a 126.288 a
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Figure 5. The variation trend of soil available P content under different N application levels and different phenological
periods
El 5 ARIN RZEAKET. FEMEE, HIREHP SEMTILESE

1 5 FIFE 5 BTN, Jin N ZEFRAC T RERRAE KR & I i R P B s N N KR
s BRAR IR K (A 2 SRR A1) o orp 22 S5 e K IR 2 AL IR ) SR 7 3 S SR S Rl A o 7R A RN
Kt i, N AR EACT R N NS N AR, ZETFAE 73 MK T 28.10%. 37.07%, EAR SIS HilfIk
7 7.93%. 15.89%, fE4HRKE WA T 39.83%. 48.65%, fEHSLEAMA HIMK T 26.74%. 60.88%,
ERFIEIAD AL T 11.73%. 24.01%; ™ N ACFEEZECTR N 4, EFFEIIK T 12.47%, fEAL5H
fiK7 8.65%, FEHIRKEWIK T 14.66%, FERILMAMAMC T 46.60%, 7ERRFIL T 13.91%.

ZEAHT, NN RFEC T EHGEA P & E; NBAKZE, LHGE P B RE, PN &
P T 33.84%.
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3.6. N ExETHEYN K SEAIF M

Table 6. Significant difference of soil available K content under different N application levels and different phenological
periods
6. FEIN ZHEAKET, TEMER, HIEFYK SENTHEREEN

TR K & & K932 (mglkg)

N /K
WA 2B R AR K FFAEHA Ak BRI IR KEM TSR KRG
s 175.00 297.19a 459.69 a 181.14 ¢ 172.54 b 135.67 b
W 175.00 270.64b 320.59b 302.81a 260.50 a 171.22a
k= 175.00 243.06 ¢ 284.81¢ 195.07 b 112.62 ¢ 97.31¢c
600.0
500.0
B
= 400.0
[oT0]
€
3000
il
4o
a 200.0
j;_(
S
-~100.0
0.0
S5 R & R $ &
N X o _ S 5%
8 B 2 %"6‘ 4;&* %
RSN o i

—— i —W—E —A LR

Figure 6. The variation trend of soil available K content under different N application levels and different phenological
periods

El 6. REIN ZRAKET. FRAMEH, TRERY K SEBHENIES

HH#¢ 6 A1 6 T, SEEMMEIN N 20 T3 (s K 1 & S 2] 7 e, (R S N
TE— W [ BN AR B ROR, infEgh R & M.

TEA AR, BB ERARE, fEFEIHFIAL R, & N ARELE 2 & T N I N A2,
TEFACHN 73700 /5 T 9.81%. 22.27%, FEALIRII 7l 1 43.39%. 61.40%; 1 N 4bFE 5 25w T N 4b 3,
TEFAE R T 11.35%, TEARRHAS T 12.56%; fE4IRAE M, = N G EZEMLTH N K N &8, o
KT 40.18%. 7.14%, ' N ACFREZE &K N A3, & T 55.23%; fERSERRBIIARESE, + N &
PR T NORMIC N AR, 78 RS2l i 7 50.98%. 131.31%, 76K R 5707 1 26.20%- 75.95%,
B N R TGN A, 7ER SR T 53.21%, fERREE T 39.42%.

AT, N ZHEN AR AU I LI b R &, o, b N BRI S B, Pt
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fI& N AP T 42.05%; 5 N ALFR 7R AR SR N A K S B iR2, (HRAEMRKEHER AL E.
4. ¥ig

A I N Z AT B AN 3 pH A, XS INERAL, XA AR AR [14]. 24T RS A
Rrp BRRAE BRI A . IRREAIVE, AREGHEMERA, il 3ty 4 i
BEHAL IR )E, A BARARA T o ARI 0 (1 -3 R HE, AEBRNE 3 R e A IR R, AR
Ja AT BhaE— B K A iR A U AL & [15]. AR R It . BRIk, il N-JRE S, +4% pH #8hn. &
W, ERB I B P - A N T A R B 5

HE 2 "TAL AR A FE Y S R R RO, W S R, EORKEMNSE
Bfke XAREEITENIBEM D, TR R, H3EEE Bk BRAECREHS ) [16], W= 7~8 Hir. 4R
KWW e sl T R i (R TR AR, HAh, ARt N RIS M iR+
BB N RS N R - JREFETE B BRIR & T IR 5 T b g 25 8 1 45 S TR D TRE[17]
il A ) rh R B S TR A R

HIe 3 RA] 3 R, Mt N 2 AT DLBR ey R I WL & . I FT s H AR CIN L& A i T BLER
I CE MBS PR A E TR AL RCR , 7T DU 38 A W B AR S AL B R A AT [18] - AT ) +
AL T BUR, BOm i) pH SR RSB RS S R RD, IR D . TR, N Z 5,
et T AEIIES, et T USRI, AR BERS IR M I AR B e, 9 R R AR
AR AKAF[19], AHBE B, HIRIEKFE S ETH20]

M1 5 MIAL 5wl s AL P& RS TN AR AT R, X AT RER ST R RIS AR
F 45 R o AR DOV S R 9T, B P U A, b Sl kol I it B P iy (2235 A1 [21], 5 ARH AL
—E ER N SRR R P,

Hil 6 W, bR N, T DA N R A S . I A HUIE I, AL
K & BT R [21] - e U th 8RR FFIE 2% 0 T 8t S0, ki (o 392k K &5 B gin[22] A%t N,
fEEIEAA LSS B3GR 7 K SR, W A LR

5. &g

B R AL HR A 39 pH (E EL X IR AL EE T 3.44%, {3 2h U XS IR A PRI 5.35%, fii HIEAPLR &
O RN T 16.89%, i -3 A N & & Lt FEZH 38 0 7 183.83%, i 38 2 P & & Luxf R 4H B
K7 33.84%, FRECEACELAE IR K SR EE BRI T 42.05%, 2, it A i A
STRRZAIEIN T LG MR G S R, B RIS R, B2, N7 L3 pH {E, %
K7 BRI S R M N 2P, 3 pH B AR, SRR NEER, (HRT RN
SRR R GRS &

AR A S R A A N A ZE A AL AR A P & Ed i, FAEI I pH. S Em e, A
FHAEHEGH N Al K & m. ST B N S 2%, SRR ESHE. pH EMAENUR
FERAG, R T IEEN P SRR, REE TIEEN K S ERK.

ELWMEB

RET R Z AN B RRIR 0, REEH X AR KR E AR S 5 i HE 3R (20YDTPIC00590) 5

(20YDTPJC01910); H 45| T BH K g Bt R ERIE A B TREDUH , FUE B A& %) 1B

BB e P S 1 R 5 %5 N (20ZY CGSN00290) ;s KA BB T AR RHIT N 52 B AT ¢ 15 52 06 1
H, & IR E R IR A AR AT 9T(201919) ;K 17 AR SR BAR ARV 22 b2 AR A4 2 61 35 [ B 351
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(ITTFPRS2018002); KA A ARIH, wWHHMEFHEBEMEMIIEAEE SFENREBFANHS

% (17ZXBFNC00310).
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