VLAV 2E4R ( Jiangsu J.of Agr.Sei.) ,2022,38(3) :650-656
650 http: //jsnyxb.jaasac.cn

WEEAS RIGEHE 2 DK, 45 RS AT A HLIE A AR AL 2 SUNE X 938 A A SR TR RS2 R0 [ ] TEIRA L 2441, 2022, 38 (3) : 650-
656.
doi ; 10.3969/j.issn.1000-4440.2022.03.010

BT ANIEER A FERIENERERKNET AR

FERA, kR, weR, FKE, kBR, k &
(1R RHE A b5 I FE 18 FH 4710235 2.0 B Er ROl ey A BR A & R FIH 450001)

WE: SELOINEIIERS U B IE AR = VR 09 7= B & BT, W A AU BB UL = RIE AN &
T LY ] 3 3 A R R S ) e B B X, AR A ARk, LA 9 3 o (it o, RS AT DL 45
REERMAEEIE, LRE 6 NMEHE, 70008 11 (B IR ABERAEZIEEM 10%) ,12(B IR A BRI Z A
1 25%) I3 (A HUIE R B RAEEIEE N 50% ) , 14 (AP E B2 F LAY 100%) , CK (il 24 A% I
1 CKO( ANt Ak 2= ZUE AN HLAE T IR ) | 25 5320 . Stifb2AZUIBAH L, (1) ZEAK L A LR 5 A BB AR Ak 2 U8 2%
PET S B SRR R S A TR, 1009848 4 T 4 BB WA ; (2) T 4352 05 im, 464
A RAE 50%F1 100% 5 LB T 3548w , 130 0 & = IAE 25%F 5S0% AR L 1 485 (3) A HE FIH
FRIFI, 10% A% Lo T 82 25 48 o UM WOBOR 2R, Y8 DL RO A L B3R B 1009% s, 018 fim A 7= 1 FVRUIE Ak 2
FIFAZRN 2 25 WA, PRI, FE B SRR R v, RS A HUIE S A R B AL 22 FUIR 9 10% ~ 25% 2 2 R A 1
Hop= KRR H AR 1) A B

KW RFPEVE; fEER; R s AR

FEHES: S$636.1,S5141.4 XEkFRIRES . A MEHS:  1000-4440(2022)03-0650-07

Effects of replacing chemical nitrogen fertilizer with straw organic fertiliz-
er on the growth and nitrogen use efficiency of spinach
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Abstract: Replacing chemical nitrogen fertilizer with reasonable proportion of organic fertilizer can improve crop
yield and quality, and it is of great significance to clarify its impact on spinach growth and nitrogen use efficiency. In this
study, a pot experiment was conducted with spinach as the test vegetable. Under equal nitrogen fertilization, straw organic
fertilizer was used to replace chemical nitrogen fertilizer. A total of six treatments were set up, which were J1 (replacing
10% chemical nitrogen fertilizer with organic fertilizer) , J2 (replacing 25% chemical nitrogen fertilizer with organic fertiliz-
er), J3 (replacing 50% chemical nitrogen fertilizer with organic fertilizer) , J4 (replacing 100% chemical nitrogen fertiliz-

er with organic fertilizer ), CK ( chemical nitrogen

7S B #1:2021-08-27 fertilizer) and CKO ( no chemical nitrogen fertilizer and
ESTE B UHEITEMN - 1125 BA IR ENAT B ;B organic fertilizer). The results showed that compared with
F SRR H (2017YFD0801304) the treatment of chemical nitrogen fertilizer, the yield,
YEE BN WA (1998-) , 2 WG IF 3 B AF 58 A, 2N chlorophyll content and total leaf nitrogen content of spin-
AV FE D T RAL R ST . (E-mail ) 1975290129@ qq. ach were increased under low proportion substitution con-
com ditions, and significantly decreased under the condition of

BERAEE  H2 K, (E-mail) hqchang@ 126.com 100% replacement. In terms of soil nutrients, soil total ni-
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trogen content increased significantly under the conditions of 50% replacement and 100% replacement, and soil alkali-hy-

drolyzed nitrogen content increased significantly under the conditions of 25% replacement and 50% replacement. In terms of

nitrogen use efficiency, the nitrogen absorption and use efficiency could be significantly improved under the condition of

10% replacement. When the replacement ratio of organic fertilizer reached 100% , the partial productivity of nitrogen fertil-

izer and the agronomic utilization rate of nitrogen fertilizer would be significantly reduced. Therefore, it is reasonable to re-

place 10%-25% of chemical nitrogen fertilizer with straw organic fertilizer in process of spinach planting for the mainte-

nance and improvement of yield and nitrogen use efficiency.
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Table 1 Fertilization amount of each treatment

A K,0 P05 EEMEN AL
(e/kg) (e/kg) (¢/kg)  (e/kg)
CKO 0.25 0.13 0 0
CK 0.25 0.13 0.270 0 0
J1 0.25 0.13 0.243 0 1.0
J2 0.25 0.13 0.202 4 2.5
J3 0.25 0.13 0.1350 5.0
J4 0.25 0.13 0 10.0

T AFEFFAPUIER 10%+1622 BB R 90% 40 B, 12 J9 % A1 47 HLIE &
25% L H LA 75% /b 31, 13 IS FF A HLIE A 50% + b2 F AL A
50% A0 | J4 HFEFFAHUIEA 100% 403, CK Jyfh2# E IR A 1009% ik
i, CKO S ANt fb 22 AL RS FEAT HLAC AL

Weids =M b3 R/ (M B B+

T A (1)
IR A R = M L /4 A 1
HA (2)
REWMOF I = it 20X b3 R A - TG
R ARSI A ) /A X 100% (3)
RERFFHE = G A X = & - LA X ™
) /it (4)

REAE ™ J7 = iR X /it A (5)
1.5 HIESHH

BER F Microsoft Excel 2019 #EA7T 848 4k B I
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Table 2 Effects of replacing chemical nitrogen fertilizer with different proportions of organic fertilizer on the growth of spinach

sty 7N Mo FSEERRR M RESEERR M LETRE M FETRE ReERR ST TR e
(em) (g,1 %) (g,1 %) (g,1 %) (g,1 %) (g,14%) (g,1 %)

CKO 14.50+0.50cd 20.83+1.73¢ 2.49+0.73b 3.63+0.68b 0.37+0.06b 23.32+1.82d 4.00+0.65¢ 0.90+0.02a
CK  14.00£1.00cd  55.11£2.45ab  5.70£2.49a  7.44x1.0la  0.88+0.11a  60.80£1.70b  8.32x1.08a 0.89+0.01ab
J 16.25+0.35ab  65.75+10.59a  9.16+1.69a 8.56+1.07a 1.31£0.18a  74.9129.99a  9.88+1.27a 0.88+0.01abc
J2 17.00+£0.71a 61.29+6.55ab  9.05+2.51a 7.57+1.06a 1.23+0.31a 70.35+3.61ab 8.80+1.43a 0.87+0.02abc
J3 15.00+0bc 49.91+9.48b  7.50+2.32a  7.02+1.42a 1.03£0.33a  57.4129.07b  8.05x1.82ab  0.86+0.01bc
J4  12.50£2.12d  31.48%2.66c  7.92+2.55a  4.97x0.52b  0.91+0.19a  39.40%4.19c  5.88+0.75ab  0.85x0.0lc
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HE(SPAD ) #2517 9. 2% , YA HUIE A&
IKF 100% 0, 4R 5 (SPAD {A) I T CK 1
FEAK 14. 9% (P<0. 05) , T WLZEAT HLAC 5 AR AR
FE2FRIE B 10% ~ 50% B AN 23 XF 3% S i 4 2 1% &
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Fig.1 Effects of replacing chemical nitrogen fertilizer with dif-

ferent proportions of organic fertilizer on chlorophyll
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Fig.2 Effects of replacing chemical nitrogen fertilizer with dif-
ferent proportions of organic fertilizer on total nitrogen

content in plant leaves
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Fig.4 Effects of replacing chemical nitrogen fertilizer with dif-
ferent proportions of organic fertilizer on the soil alkali-

hydrolyzed nitrogen content

24 HAFIRBRERERLZEEENREFNAK
RN

AHURE A FIEEAE 2 ) + 1
()28 1 1T EL 233 M St R R R HRCR . |
F3AHLIL 2 AR T AR AR iE
5,04 A HE Y R R AR R B ELT CK A
HURE ARk 27 U0 SR B ] 1 156 o, 21 i i)
RACHETIN G FEAG, b g1 A B %) SROAE I AR P 2R
15,4 55.23%, H B 35 T HAb & 403, )2 b3



654 o9 &b 2 W

2022 4F & 38 % 3 M

CK AN R R 22 R B E , MA A
R B I E50% ~ 100% ), AW F)
R EM T HA S I, FEA P E B EA
RO LE B3 I, 00 O A= 7 1 RV A 2 R e 2
PRI I B, b J1 kb B A ROIE D 2E 7 ) B
®3 EVEEERAEEEE R AREOZMm

5,4 15.86 g/, J4 Ab B CK 22 [ ) B i 2 7=
PES T E RIS TPy LT UE S
9. 14 g/, J4 A BUEUIEIOAR 2L FI Ay 2. 48 o/, HL
I E LT A A AP

Table 3 Effects of replacing chemical nitrogen fertilizer with different proportions of organic fertilizer on nitrogen use efficiency of spinach

IR FE AR FUIE I A FH =R AR A= 1 AL F R R
Ab
(¢/g) (¢/g) (¢/g)

CK 28.95+2.9ab 43.13+5.00b 13.78+1.52a 7.06+1.52a
J1 34.54+4.33a 55.23+7.33a 15.86+1.63a 9.14+1.63a
2 32.20+3.69ab 44.15£2.05b 14.02+1.61a 7.30+1.61a

13 26.22+1.54b 31.04+2.03¢ 13.00+2.15a 6.28+2.15a
J4 16.54£6.25¢ 6.81+0.67d 9.20+0.79h 2.48+0.79b
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