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Wk &, OB, REW, JhA, Ase
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B OE: DUESZEMIHUE AR, BB CKONEIE) . TICEHLEATE 300 kg/hm?), T2(EHLEAE 600 kg/hm?), T3(HLLIZE
7.5 thm®), TA(UL5|2E 7.5 tvhm® | TCALE A AE 300 kg/hm?), TS(MEHE|ZE 7.5 t/hm® . TCAHLE AAE 600 kg/hm?) ., T6(MLHHZE 15 thm?) |, T7(HE
1812 15 thm®, JEHLE S 300 kg/hm?) . T8HLHIZE 15 thm? , FTEHLE AL 600 ke/hm?)dhit 9 ANELBE, AIFFE T S| 26 F1JCHLE 4 IR
Jit U R BT AR AL, RRIR A AR AR R R SR S, AR ST IR R 1 A A RO B RS A AL I T 58
SRR BEA R BRI, ISR S TR, To ALERAN R AN AEIA A T vtk Ak & B AR AT, 439004 0.28 F110.29 kg,
B CK A REAIL 37.0% 1 27.16%(P<0.05). TEFFAEHT, A HLICHUILELiE Ak 3H Y 13 pH WL T CK 43, TS, T7 M1 TS 4b3
) pH 3%, 43810 8.40, 8.35 Fll 8.44, %7 CK AbBR/THIFEAR 2.89%. 3.54% F12.50%. BEAGHFA-F oM, HHmmASEAE
kg, TR TS AFRAORH A & R, o4 38.53 mg/kg, 3 CK AR EINN 37.92%; {0 A& mA RRAUES, 2t
I R TR, 2 TS AP RO A, o 20.02 mg/kg, B CK AMH 2N 864.18%; T1 AbFR i BLER & SR 11K,
A HLICHUEFCAEAL PR A AR & & T, T3 ARFRAE AR AL s R0 & s 0E, 430 0.24 F10.34 g/kg, W& T HAbE
REAREE . ﬁ*ﬂ%*ﬂﬂﬂﬁﬂﬁ@ﬁ%e&ﬁ%$$ﬁ'@ﬂﬁ TS A EIE AR . 2R nPEAR. i FRE, EHLEHUERCER AL
PRHE TR . B, 81985, R, 250 WAl B, FPE RO, TS ACHARXTEAS . LR 78 TR I BRI A AR AR R,
PEREH TS5 ALHROUEIEI2E 7.5 vhm® FIE AR 600 ke/hm*) R o A HLICHUIR D it )5 58

KR RO ; T BYLCHUEEDNE; AKA8hs; SRk

HRESHES: S156.2'4 XEIRERD: A

Effects of Combined Application of Organic and Inorganic Fertilizers on Properties of

Coastal Saline Soil, Growth and Nutrient Absorption of Jerusalem Artichoke

GAN Quanfeng, HUANG Ting, LI Yuan, HANG Huixian, SU Yucheng, ZHAO Gengmao™

(College of Resources and Environmental Sciences/Jiangsu Provincial Key Laboratory of Marine Biology, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: With earthworm manure and inorganic compound fertilizer as materials, set CK (no fertilization), T1 (inorganic
compound fertilizer 300 kg/hm?), T2 (inorganic compound fertilizer 600 kg/hm?), T3 (earthworm manure 7.5 t/hm?), T4
(earthworm manure 7.5 t/hm?, inorganic compound fertilizer 300 kg/hm?), T5 (earthworm manure 7.5 t/hm?, inorganic compound
fertilizer 600 kg/hm?), T6 (earthworm manure 15 t/hm?), T7 (earthworm manure 15 t/hm?, inorganic compound fertilizer 300
kg/hm?), T8 (earthworm manure 15 t/hm?, inorganic compound fertilizer 600 kg/hm?), a total of 9 treatments. The change of soil
properties, growth characteristics and nutrient absorption rule of cultivated Jerusalem artichoke under the combination of
earthworm manure and inorganic compound fertilizer were studied in order to establish the optimal combination of organic and
inorganic fertilizer for efficient cultivation of Jerusalem artichoke in coastal soil. The results show that with the growth of
Jerusalem artichoke, soil soluble salt content is decreased, which is the lowest (0.28 g/kg and 0.29 g/kg, respectively) under T6 at
seedling and florescence stages, 37.0% and 27.16% lower than CK (P<0.05). At florescence stage, pH is significantly lower under
the organic and inorganic fertilizer combined treatments than CK, and pH is lower under T5, T7 and T8, which are 8.40, 8.35 and

8.44, respectively, 2.89%, 3.54% and 2.50% lower than CK. With the growth of Jerusalem artichoke, soil alkaline nitrogen

OREAWH . FEZEHE S LRI E 2019YFD0900702, 2020YFD0900703)F1 E 5 A 4R BF2# K4 b 2616435 H (51961125103) % Bl
* Sl HAE# (seawater@njau.edu.cn)
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content has an increasing trend, and is the highest (38.53 mg/kg) under T5 at florescence stage, 37.92% higher than CK. But soil
available phosphorus content has a decreasing trend, significantly higher at seedling stage than at florescence stage, and is the
highest (20.02 mg/kg) under TS at seedling stage, increased by 864.18% compared with CK. Soil available potassium content is
decreased under T1 and increased under the combination application of organic and inorganic fertilizers, which is higher (0.24 and
0.34 g/kg, respectively) under T3 at seedling and florescence stages, significantly higher than other fertilization treatments. The
combined application of organic and inorganic fertilizer significantly improves the growth characteristics of Jerusalem artichoke,
TS significantly increases plant height, stem diameter, leaf area and yield. Similarly, the combined application of organic and
inorganic fertilizers effectively promotes the uptake of N, P and K nutrients in plants, the contents of N, P and K in roots, stems
and leaves are higher, and T5 is relatively better. Considering soil properties and growth indexes of Jerusalem artichoke, TS is
recommended as the most suitable combination of organic and inorganic fertilizer.

Key words: Saline-alkali land; Jerusalem artichoke; Combined application of organic and inorganic fertilizers; Growth index;
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RORE MR HAR R Al , SRl i il Rp 2 i S it
BE

1 #MREREZE

1.1 RIe R

17 Wl P VAR R P N <l R <12 R A N S
(33°2'19"N, 120°8'37"E), %X J&HHS [i] W5 v s 1o
R R XS, IR AR, ARERR 137 ~
14.8 C, 4K A 900 ~ 1 100 mm, {565 1 e 5L
ABEYER A . pH 8.42, WIEETEER 3.12 g/kg, AL
i 7.17 g/kg, BfE A 27.38 mg/kg, A R 3.42 mg/kg,

HACA 0.13 g/kg, 4% 0.48 glkg, 4 0.81 g/kg,
2571 16.58 g/kg.
1.2 REigit

RIGT 2021 4F 3 H—12 A 317, LIS Rl
X4, PE M ZE A LR 2.33 g/kg. A 0.12 g/kg.
4 0.08 g/kg. 281 0.13 g/kg) FITEHLE A I (R R AR
R4 A (N-P,0s—K,0=17-17-17))2 P H £, )3
3 K0, 7.5, 15.0 tthm?), EE0E 3 /KF(0. 300,
600 kg/hm?), 3L 9 kb, $RFEHLIX 4HED . 45728
IFAE, A TRPAE 30 Bk, FAEATHE 60 cm, #REE 50 cm,
FRAS AL PEARAE 3 47, SRR L A B A50
RN 1 PR .

F1 R

Table 1 Experimental treatment

Kb B CK T1 T2 T3 T4 T5 T6 T7 T8
24N (kg/hm?) 0 300 600 300 600 0 300 600
Uit 15 2% (t/hm”) 0 0 0 7.5 7.5 7.5 15 15 15

1.3 HFmRESKREF

O3 5T AG A AR RIS T oRAE , T LIl
WOIRERZE . SRR Z WG i SRR, AR AT BICR 5
AROIRI R KBTI 3 Bk, BB T+, K
PREGE , AT REQRIEAR 2R 508, IR 2 5 [ Y 3%
W A TS TR A B, 7 TR, R
PR B S I0 MR RRE SR A TAR L 25 e,
I3 BT BN o A 0 - R i e 25 bR ok B R AR
R s B2 T, o ERER G AR AT
i, FIROAAE, F T A T I E
1.4 NEEIRE A ZE
140 A HEVE A I 2 KH pH 1 R - 4
pHOK LETEE LN 50 1); R S3R U E + 0]
RS R OK BN 5 ¢ 1) RABMRY Bk
ETIEMMA SR, RITCREREE, 1
ICP-OES l5& 33l & it SRR A -0 %0
Pt L £ 2 0 A A O
142 fEMRAERERONE BRI S EY
MR 2 T AR B BE ) s ebn R RO B 2EH (R S
Hb TR A 057 (4 ELAR) s YMI-B I R AL 4 S o v
TR (AR A BRI ) 5 L7 IR0 7 2 5 Bk
fif | b bR E IR AR T 105 CORE 30
min J5, 75 CHLENEE, LIP3 bk T .
143 MEEFESSERODE  RA HS0,-H0, 1
32 T i R RR RE L 38 R % 22 8N 43 BT X (Auto
Analyer AA3, Germany)lll EFHMES A E A S &,

Ik F R B A5 B R R DG TS {1 (Agilent 700 Series
ICP-OES, USA)ME RS & B 2B 8 & 5t
1.5 #HiEaE

KA Excel 2019 #{FEf740ds e, RH
SPSS 26.0 HFHEATHL Ry 25 53 A RN 25 S
K:3(Duncan ¥, P<0.05) , >RH Origin 2022 %
AT

2 HBREHSN

2.1 AEIHEIEAERT T 5B RAI R
211 AS[RIiE AR AL B 438 T AR A pH 9 52
R A B = 71 7] e e L] R/ G 2Nl 2 (A
25 it AT b B AE 45 SE T AR 3 B E LT CK b B
(P<0.05, W& 1), T6 AbFRa] i PEER & s /e 4 AN
FEAEIARI AR, 43510 0.28 F10.29 g/kg, & CK 4k
HLAT 50 8 E R 37.0% 1 27.16%(P<0.05). 1 pH
4T 8.35 ~ 8.80, 7EFF AL WA HLICHLIE ALt Ab 1 AY) pH
BT CK Ab¥E, H TS5, T7 F1 T8 A pH
BAG, 4090 8.40, 8.35 Fll 8.44, # CK AbFH4Mj
T EFRAIG 2.89% . 3.54% Al 2.50%(P<0.05), i 3 &b
P25 AN
2.1.2 [t AR A B R - S S R 0 O S H
2 0[N, BEAGAE AR E UERREE, A AL AL
e ERZ LI, AT T, T2 AbH YA Rk |
PRI S AR o )y v 30 45t A Ak BRI A 2R 7 IR T
CK Ab3f, (HpEA: & B CK LB A BR AR 2 it
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Fig. 1 Soil soluble salt contents (A) and pH (B) under different fertilization
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TR, TFAE At e A A B B s T CK AR,
Horbr TS AR AL & B, O 38.53 mg/kg, K
CK Ab¥ 5 3000 37.92%(P<0.05), 7EJFAEW, FtZ
it A S R RGN, - 498 e A O et B 2 B
T1. T2 Kb3EAGA RS & R AL, 3K T A
WEAEALRE . ZhE TS AEBRAYH SO SRR, N
20.02 mg/kg, ¥ CK Ab3 i E 3/ 864.18%(P<0.05)
CK bR HSH & f i shA K, FEF el 7t
T1 PR HACH & e TR, A HLICHLIEACTE
Ab PR AL & AT Tt T3 AbERA) i TR AL
PR S R, A0 0.24 034 g/kg, ik
e T H Al it A AR 3L(P<0.05) .
2.2 AREHEEALEFHFEEKERAZM

BlA: T HERR M, EE R . 2R bk
A, AN, CKARE T At AE 45 s
Wbk . ML, Rk SR T E RN 2). 2
WA A AL A bR = 2 B 2 = T CK AR, JFAE
A HLICHLAE B it Ak P w2 3 o SR T AL Ak 3
M CK ALBE, T5. T7 1 T8 AbIRAYMR &, 439
4 291.67. 305.30 F1294.43 cm, # CK AbFR3 51 i
FHETN 32.70% ., 38.90% I 33.96%(P<0.05), i 3 &b
HIR| R ARE . TS AFRY AL 25 1
R, 43PN 28.18 F125.50 mm, % CK AbFES>5

HLE AN 88.87% F1 99.24%(P<0.05), A7 T5 AbRE
XA P GERCR BF . ZHT T2, TS A1 TS
AR AR, 43k 139.37. 137.57 F 147.15
cm’, & CK bS5 E 30 53.14% . 51.16% Al
61.68%(P<0.05), {H 3 AbFH[A] 25 55 R B 3, 4 T2
F1 TS Ah3 AR AT EIROR, BEF KT CK &b
H(P<0.05), {HPGAbHE] 2= 58 W2 FHE TS A
T6 LI FAR T H K, 405 R 419.18 F1421.71 g,
B CK AbHL 5 52830 422.77%F 425.93% (P<
0.05), HFALHRZ S AW E . SGAHEmE. 2
FL, PRERL . PRRREE AT DLEE E, TS Ab¥

e FH A A 2
23 AEMEIEAAENRAPFHERE== M
A E R R

Hr L 3 AT, A L ICATLIE Bt Xof 44 2 He =5 r= i Al
Hby b ERAE Yy B B, CK ARBE il TRTEIE
HPE G A Yy 35 W E AR Tt AL b 3, 7
—EJEREIN, B TAC RGN, Pe2E RRI b
Ay EBEZ g, 5HREICHLUEAHL, A HLICHL
JE Rt A] 2 P m A R e AR, Hh TS
A B e 255 g A B AR R Y R R, i
1.84 F10.38 kg, 3¢ CK AP 43 51| & 1411 218.16% Fil
186.08% (P<0.05).

F2 AEHEAEANIER FF £ KB FRAI R0

Table 2 Growth indexes of Jerusalem artichoke under different fertilization

EHEM Ab 3R P (cm) ZEHH (mm) 1 A (cm?) PR A T (kg) MR T (g)

FINR ] CK 90.87+13.84 ¢ 1492+1314d 91.01+291¢ 029+0.11¢ 4997+ 18.86 ¢
Tl 126.47+9.76 b 18.38 £ 1.94 cd 109.72 £2.08 b 0.70 £ 0.08 cd 101.81+ 19.41 cd
T2 146.87 + 5.86 a 25.04 + 1.29 ab 13937+ 1229 a 131£0.29a 160.07 +33.04 a
T3 112.20 £ 1.67 d 19.00 £ 1.35 cd 113.71+3.78 b 0.59+0.24d 77.06 + 5.43 de
T4 124.97 £ 1.99 be 20.30+0.70 ¢ 11236 £2.41 b 0.62+0.07d 91.51+728cd
T5 15237+3.23a 28.18 +4.07 a 137.57+2.04a 1.06 £0.17 ab 14523 +20.37 ab
T6 114.97 + 4.09 cd 19.65+2.12 cd 123.48 +2.28 b 0.42+0.07 de 66.93 + 13.91 de
T7 127.23+2.74 b 2044 +2.16 ¢ 118.35+7.67b 0.70 £ 0.09 cd 100.91 + 16.66 cd
T8 14597+ 1.97a 21.55+4.84 be 147.15+ 15.67 a 0.96 +0.12 be 117.86 + 18.79 be

FFAEHA CK 219.80 £4.25d 12.80+£0.89 f 66.86 = 15.07 be 0.30£0.02¢ 80.18+ 11.86 d
Tl 241.67 £29.19 cd 20.15+091d 100.83 + 14.64 a 0.84 +0.19 ab 244.61 +76.32 be
T2 255.00 + 14.93 be 17.73£0.95 ¢ 75.39 + 15.79 abc 0.55+0.10 be 165.01 £23.85 cd
T3 277.67 £ 6.11 ab 22.66 + 0.73 be 89.98 + 8.57 ab 0.87 +0.09 ab 287.46 +30.52 b
T4 278.67+12.50ab  20.89+0.72¢cd  76.17 + 10.40 abc 0.79 £ 0.09 ab 262.54 +29.87 be
T5 291.67+3.51a 2550+222a 78.00 + 16.94 abc 0.93 +0.54 ab 419.18+59.71 a
T6 278.67+1620ab 2429+ 1.96 ab 84.60 + 4.33 abc 126+0.28a 42171+ 8473 a
T7 305.30 £20.43 a 18.85 + 0.81 de 59.85+21.32¢ 0.95+0.31 ab 301.54 +78.96 b
T8 294.43 £ 6.99 a 22.89 +1.55 be 100.68 +20.99 a 1.02+0.17 ab 320.12 +55.68 b

T RPFESIARRENG FERK R 4 F AR AL HTE P<0.05 K 25 3.
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Fig. 3 Tuber yields (A) and aboveground fresh mass (B) of Jersalem artichoke under different fertilization
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Fig. 4 Total nitrogen contents in Jerusalem artichoke roots (A), stems (B) and leaves (C) under different fertilization
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W, To MHERWERTERSE, N
13.35 g/kg, # CK AP ERIN 18.34%; T8 4b#H
MR G EYE S, 0k 11.61 gkg
38.16 g/kg, K CK AbFRAM5HI 1N 142.60% F
42.19%(P<0.05). TEFFAEI, 46 K 240t NE AL FHAR 1
LR SEBE/NT CK 24 (P<0.05), {H T5 Ab
PP F A T8 AR 2R S S CK A
ZEFANEE,

2.4.2  /[E] it A Ak 3OS REL AR 45 A A T AR R

m &S AT, RfEAE B SRR, A5 AR Az rh 4
B REREAL, e S E e, AT R
XPBEA TR RIS . TEARAEF B, &4 5 iy 2wk
B RBEMRYC I 25 R

FEQTHTIN, T1 AR (1 48 B i fi =, o 3.46 gkg,
B CK AbFE AN 11.07%(P<0.05); TS5 AbHiZEf
SRS R, N 428 gkg, B CK AR AN
45.04%(P<0.05); T5. T6 FI TS AbHHM- Y4l & 4

e
e

LR (eke)

0.0
OF Y 12 D A D 0 N BN L D A gD o g1 <D
Kb

8

7

2R (g/ke)

o

B, A 412, 4.18 1 4.07 g/kg, %8 CK AbFE 51
BERAN 10.05%. 11.76% Fil 8.74%(P<0.05), i 3
AhPRIE 2SS OR B . FETTAEI, TS AbFEARM A&
B, N 235 g/kg, B CK ARG EH N 38.92%
(P<0.05); T4 ZbBEZER) & Eim, M 2.34 gkg,
A CK AbH B 1IN 45.34%(P<0.05); T1 AbHEERFAY
SWyaERE, N 6.72 gkg, B CK AR R EH N
26.27% (P<0.05).
2.4.3 N[ it A A B G AE AR A5 2 B A S R R R

M 6 AT, RfA R R IEDE, 259FER . 25 0t
R B R IEL, EAFAEFTIE, S5 T4
B RN KR A

LTI, T1 AR 2o i, o 24.99
g/kg, & CK AbBH IR 14T 35.17%(P<0.05); T8 AbH
SR SRR, N 61.24 gikg, # CK AbHE %
BN 74.04%(P<0.05); T5 bR 440 & i,
h 48.56 g/kg, 5 CK AbBH IR ZEHETN 7.87%(P<0.05).
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Fig. 5 Total phosphorus contents in Jerusalem artichoke roots (A), stems (B) and leaves (C) under different fertilization
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Fig. 6 Total potassium contents in Jerusalem artichoke roots (A), stems (B) and leaves (C) under different fertilization

FEFFAEI, T8 AbFRAR By 240 & e, 12.84 g/kg,
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