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Fig.1 Efficiency enhancing carrier types of new micronutrient fertilizers
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Fig.2 Annual distribution map of research and

development papers related to efficiency enhancing
carrier micronutrients fertilizers
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Table 1 China’s new micronutrient fertilizer related graduate thesis statistics in recent years

FAR R AHAL A Type of micronutrient fertilizer

Tiff % 5[] Research direction

1A Time  SCHRSEJR Literature resources

JE SRR WUIE Humic acid liquid feitilizer

FFBERRES AN Citric acid chelating fertilizer

ZJKEA R Peptide chelate fertilizer

LR -4, 2 5L - Amino acid-copper, amino acid-ferrous
Wil — 2%l Ammonium dihydrogen phosphate-boron
a5, H&R -4 Glycine-zinc, glycine-copper
JEEFEFRE Potassium humate

SRR e -1k /0 / Bk

Ammonium polyphosphate-magnesium/copper/iron
IR /%% /4 Water soluble boron/zinc/copper
DERERR/Hifi/H /¥ Slow-release iron/manganese/copper/zine
H & #-45 Glycine-calcium

H AR /R /2R -4 Glycine/lysine/methionine-copper
B/ + %% /45 Sulphur fertilizer+zinc/calcium

= LW Triethanolamine

4R +85/4% /i Glycine +calcium/iron/copper
FILRREE AL Amino acids trace-element fertilizers

JE 52 Humic acid

Z W AW Polysaccharides and bacteriostatic agents

EDTA A7 #L2 EDTA and organic acid

T 244k Process optimization 2022 [34]
il 45 757 #5 5 #AE Preparation method and characterization 2021 [16]

L 2R/ B A 43T Process optimization/application effect analysis 2019 [33]
il % J7i% Preparation method 2018 [14]
il # 75 Preparation method 2017 [35]
B New development 2017 [36]
T2AAL/ BB 53T Process optimization/application effect analysis 2016 [37]
HiEIWHE New development 2016 [38]
F A New development 2016 [39]
B New development 2015 [40]
SHOEIIF /1 FCR 43 M New development/application effect analysis 2015 [41]
Hi A New development 2014 [42]
T ARG/ BRI 53 1T Process optimization/application effect analysis 2013 [43]
HiEUWHE New development 2012 [44]
il 4% )5 #5544 Preparation method and characterization 2012 [45]
FAFH New development 2011 [46]
HRAIFE /1 FH AR 73051 New development/application effect analysis 2010 [47]
HOEIE /15 FALEE New development/application mechanism 2009 [48]
FAE S5 LI Characterization and mechanism 2008 [49]
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Table 2 Application of currently reported efficiency enhancing carrier micronutrient fertilizer

P ek /R 5

from | HRRIE iy Application JuL i iR 243k
Lmegmy 0 Carrier m1q»onutrlent Plant amount/ Application Fertilization effect References
crops fertilizer concentration method
Ay s N =Ah RN DT S 2F LA BN A s
FEREREE Zinc citrate Wheat 0.2 mg/mL Seed soaking eyt [16]
ALl R+ O xd 20 mL/hm? LA REK TR AR R T
Food crops Rhizobium-+micronutrient fertilizer Soybean 80 kg/hm” Soil application PR R AT R A i R R R T R -
et A f . KA - T 58 i BGERE AR AE R e R i R R
ARSALEE 200 NPs Rice Se/l Foliar spraying YRS R U [51]
IR [TRERE ) 60 i 25 w1 M REARILHUBR 06 K BRI e
. ) Sorbitol/mannitol/ Rape ot B Nutrient solution FE ARG ) AR A o
TEMEY glycerol-boron
Oil-bearing ARG et - IH T W5 i S e B o 2 e S R -
crops CaO-NPs Peanut 500 mg/L. Foliar spraying A VAL WA I (53]
L-RA RIS P2 100 mg/1 HIR PRI AR R, Bt 4 R A i [54]
Ca(L-asp)-NPs Rape 8% Nutrient solution I e R, 48 VA R i .
Wk Wk 10 mmol/1.5L P TET W i RORRIT 2 2 5 ik R ik AR, 4 [55]
FA-Fe Spinach 20 mmol/1.5L Foliar spraying = R 7 ek
AR/ IR R/ R - A 0.5% (w/v) I ] W5 i 5 25 TR VRE T B B RGN, SR T B E A [56]
Lysine/threonine/methionine-zinc Onion 1000 L/hm? Foliar spraying PP BB AR AR PR R S T v
- B, 30g/L o BEFGGER A UL R SRS B
Amino acid-Ca l(elu;cge 0.5% Foliar spraying EEFRAT I, BN T Rk 2% 2
HER R/ AR 45 UNEE S 150 me/1 - Tt PRI T /N SRAE A RN S, I e T (58]
AR Mannitol/xylitol-Ca Pakchoi 8/ L Foliar spraying Hh R
Vegetable #JIN Cucumber
crops TEHR S L Capsicum 30 mg/ml 4t PEE R R e, BN ZEAL B R [59]
Sodium alginate oligosaccharides 2 v mg/m Soil application FER =i, B AR BR L3 ) A LB -
Water spinach
WAL BRHRRAE A R 3k 6 me/1 IH ] W5 i A S T R AR S R T [60]
IDHA-Fe Lettuce 8L Foliar spraying i B A A
” = MO O 2 BE A AR R T R R SRR A
o EBRARE o 1mL/L Soil applicationand 41,8 IR S MU E R M Ak e (61
Biochar + micronutrient fertilizer Broad bean e gy
foliar spraying R R A Tl
LAY -4 R 4500 g/hm? Tt SR TH R B R A AR B e [62]
Sorbitol-Ca Potato V8 Foliar spraying BEFEOY WL ORFE 428 e Th RS B T -
LT HE-NN-2- B LA B A 6% M IR AT AR B B SR PR
X EDDHA-Fe Pear FikE 3 000 % Foliar spraying [63]
JAbfE
Oth s G 784 ' Y LR 2 A s
Cr Crops JEEHR -FF Physalis alkel- 2g/1. I TRt SR IR S R (e A l64]

Humic acid-Zn .
engi L.

BRIGEE

Foliar spraying
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Status and prospects of applying efficiency enhancing
carrier in new trace element fertilizers

JIANG Cuncang, XIAO Siyun

College of Resources and Environment/Microelement Research Center,
Huazhong Agricultural University, Wuhan 430070, China

Abstract Trace elements are essential nutrients for plant growth and development, and fertilizers
made from them play an important role in improving the yield, quality, and stress resistance of crops, and
farmland health. Compared to traditional trace element fertilizers, new trace element carrier fertilizers have
the characteristics of good water solubility, strong stability, difficulty in soil fixation, and easy absorption
and utilization by plants through the organic combination of efficient carriers and trace elements. Screening
or manufacturing efficiency enhancing carrier is the core of developing new trace element fertilizers. This ar-
ticle overviewed efficiency enhancing carrier and their types, as well as the status of studying and develop-
ing new trace element carrier fertilizers in recent years. The effects of applying new trace element carrier fer-
tilizers in agricultural production, as well as the main effect mechanisms of various high-efficiency carriers
in trace element fertilizers were summarized and analyzed. The status of applying new trace element fertiliz-
ers was clarified. The problems existing in the practical application of the new type of trace element fertiliz-
er were pointed out, and targeted suggestions were put forward, and the future direction of efforts was
prospected.

Keywords efficiency enhancing carrier ; new fertilizers ; nutrient efficiency enhancement ; trace element
fertilizers ; fertilizer efficiency enhancing carrier
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