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Effects of Balanced Fertilization on Soil Nutrients and Growth and Nutrient Absorption of

Rice-wheat Rotation System in Saline-alkali Farmland of Tidal Flat

LIANG Ting, LIU Ming, LI Shuai, YANG Min, CAO Huixiang, CHEN Ni, ZHAO Gengmao”

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

Abstract: In this paper, salt-tolerant wheat and rice were used as materials to study their growths and yields under
nutrient-balanced fertilization systems in seashore saline-alkali farmland in the reclamation area in Zhong Road Port of Dafeng
County, Yancheng City, Jiangsu Province. The designed treatments included no fertilization (CK), conventional fertilization (TF),
medium element fertilizer + conventional fertilization (TS), chelated trace element fertilizer + conventional fertilizer (TM) and
medium element fertilizer + chelated trace element fertilizer + conventional fertilization (TSM). The results showed that in wheat
season, TSM significantly increased soil alkaline nitrogen and available potassium contents by 23.22% and 7.10% respectively
compared with TF. In rice season, TSM also significantly increased soil available phosphorus and potassium by 19.78% and
7.44% respectively compared with TF. TSM significantly reduced soil salinity from 3.09 g/kg to 1.88 g/kg in rice-wheat rotation
system. In wheat season, TSM significantly increased soil S and Fe contents by 196.3% and 13.75% respectively compared with
TF. In rice season, TSM significantly increased soil Si, Ca, Fe, and Mn contents by 27.42%, 11.60%, 12.05% and 16.20%
respectively compared with TF. Compared with TF, TSM significantly increased wheat and rice biomass by 19.47% and 20.12%

respectively, and also significantly increased nutrient contents in different organs. Fertilization increased the accumulation of
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nutrients in different organs of rice and wheat and promoted crop yields, TSM significantly increased wheat and rice biomass by

14.37% and 46.46% respectively compared with CK. Wheat yield was increased by 7.55% whereas rice yield changed

insignificantly compared with TF. In summary, balanced fertilization effectively improved nutrient storage capacity and nutrient

utilization efficiency, therefore promoted the growth and yield of rice and wheat. Thus, adding medium and trace elements in

conventional fertilizers is the optimal balanced fertilization model for seashore saline-alkali farmland.

Key words: Saline-alkali land; Rice-wheat rotation; Soil nutrients; Medium and trace elements; Yield
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Table 1 Contents of medium and trace elements in tested soil

PiMEICE S Mg Si Ca Fe Mn 2Zn
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Table 2 Basic soil physiochemical properties in wheat and rice harvest periods

wYoaeE Ry PHO BN BRAR AREE B AResk 28 B ek o e
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) — (g/kg)  (g/kg)  (g/kg)  (glkg)  (mglkg) — (mg/kg)
/N CK  262a 760a 626a 3929b 30.82a 197.33b 033ab 2886a 645a 19.75a 40357b  70.82a
TF 23la 767a 589a 5147ab 3320a 20433b 0.27b 2696a 7.02a 1838b 43178a  68.95a
TS 27la 755a 68la 53.15ab 36.14a 177.00c 030ab 2941a 814a 1835b 41484ab 73.94a
TM 272a 76la 592a 40.24b 2844a 193.33bc 0.73ab 28.70a 750a 19.06ab 433.07a  86.02a
TSM 250a 7.64a 63la 6342a 29.39a 21883a 0.80a 28.03a 7.43a 20.22a 431.97a  8l6la
JKFE CK 244a 7.86b 1010a 60.67a 51.57ab 203.00b 0.058b 3290c 951b 19.69b 417.63b  47.34c¢
TF 215ab 7.89b 102la 56.00a 54.34ab 219.50ab 0.062b 34.82bc 10.85a 20.50b 413.82b  66.41b
TS 1.95b 7.88b 96la 58.92a 57.15ab 22967a 0078a 38.3la 1148a 2214a 44666ab 88.10a
TM 184b 804a 879b 53.67a 4294b 23567a 0058b 36.93ab 11.23a 21.92a 454.76ab  67.08Db
TSM 188b 78lb 1009a 6125a 6509a 23583a 0.079a 3886a 11.15a 2297a 480.84a  69.45b
e [FF/ING PR R 2R Al — 2 PRI [F) A0 21 R 22 52 187 (P<0.05), T IRl
NEWGRZE, 5 CKALL, MiiCAREE IR SRAPER, Hh TSM ABESREER, 255
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Fig. 1 Plant heights and biomass of wheat and rice in harvest periods under different treatments
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Table 3 Rice and wheat yield components under different treatments

4k 7 /NFE N
BEK(cm)  BEAIECCRI)  TRIE(Q) KPR (kg/hm?) BEK(em)  HERRCR)  TRE(Q)  SbRhE(kg/hm?)
CK 591a 34.28 ab 28.53 b 4100a 13.14a 73.49¢ 23.24¢ 4137Db
TF 6.27a 35.63a 29.18 ab 4360 a 12.92a 81.25 bc 24.93 b 6457 a
TS 6.56 a 35.85a  29.358ab 2936a 13.14a 85.72 abc 25.58 ab 6089 a
™ 6.58 a 30.70ab  31.58ah 3760 a 13.65a 86.19 ab 25.34b 5780 a
TSM  6.17a 24.38b 33.47a 4689 a 13.64a 95.39a 26.87 a 6059 a
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Fig. 2 N, Pand K contents in wheat and rice under different treatments
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Fig. 3 Contents of S, Si, Ca and Mg in wheat and rice under different treatments

WK RE, SiL Ca, Mg JCZE & HARLIE
43914 1.77 ~ 3.06,42.04 ~ 100.67 . 8.25 ~ 16.70 g/kg,
Horp TSM bR, 5 TF A & g2
5 (P<0.05), 4r#3a+K T 46.85%. 15.56% ., 14.29%.
233 MEEMMMEITR SR HE 4, R
BN b3 Fe. Mn &t K/NHEF R TSM
REFESTE AbFESTM 2L FESTS 4 FE>CK; Zn &R & &
Akl g 41.88 ~ 60.16 mg/kg, MilEJE Zn & B
CK B4R (P<0.05), {H 4 /it A &b B 18] JC i 2

% 5( P<0.05),

REASHKAE R, Fe SR &AL 32.72 ~
56.04 g/kg, Hith TSM b Fe & ffii, S5HAbAL
FRYA 25 R (P<0.05), 434l%s CK. TF. TS.
TM AbFAK T 71.28%., 17.45%. 11.59%. 22.36%:;
Mn JCE S B2 N 1.85~11.05 g/kg, Al Mn &
RS (P<0.05), H TSM AbRHE: TF b3 &4
13.89%( P<0.05), 5 TS, TM AbHEICHH & 25 P>0.05);
Zn JLE AL R 246.74 ~ 357.37 mglkg, Jiti AL 5
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Fig. 4 Contents of Fe, Mn and Zn in wheat and rice under different treatments
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