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min, DL 3R AS B0 T 6 v B 18 200 mg/L I B TF ) o
U P B A~5 BT 24T T A, 4 3 d
W5t 1 ¢, FRBEHE 3 Y[ 30 mL/ (Bked) ], 28 e 4% 5%
Jiti 15 mL) , AR 2 9~10 F A &kt i k47 4 21k
AR E Ko A 534 o AEWE R v, 4 0 i W] 9
R 55 DL E S ORI 5 1A T il
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4)mt g R & EWE . 8 H A Minolta 4 7 /Y
SPAD-502 BIM-Z¢ Z i1, A F &R H 9520 & skt
BRI, BUEIECR 6 BT RE  FRER 0.2 g My T 25
mL 952 S BEF G HE 24 h, iU W . LA 95%
CBER s 1l 2SN 6O BE 143 BIHE 649,665 Fl
470 nm I E WOGRE IR a R b KIS

NERAMSG R a+b & E. B0 4RER.

5) FE R B R 5 40T A2 o FREBCHA IR 535 5 493 e
R 0.150 g 7247, R HT HLSO,-HLO, 4k . sl
FrHX (F1Astar5000, Sweden ) il 5 & &L BB & &, K
JEGRETT (6400, 136 ) 00 5 A il SV 5 1

6) FE AR SH & R . FRELZY 0.20 g B 5L T 50
mL A, A 10 mL A HNO5/HCIO4(9:1, V: V)
TRIRHFE 5, 76 180 ‘CHL bl [ 58 4tk , 2
B TOKER E R R 25 mL e vE , i/ ICP-MS(EX-
PEC 7000, FPT) il & HE bR EH 7 1 .

7) 0 JEORE RSO S B E . SR 3, 5- AR S K
WBR e k>
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K FH Excel 2019 1 IBM SPSS Statistics 23 17
3o 06 B0 4 4 PR B HE B3 FH Duncan” s B 4T A
PR [E] i 2 PEAG S, 9 Origin 2021 B 4F-4:A .
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2.1 GoREARBRAE

75 5 T B B (TEM) W28 R, 94 K A4k
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Y K BH TR BF S BN R0 S5 0, A Ak A (]
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A,B,C: TEM images of nano molybdenum oxide, nano zinc molybdate and nano potassium molybdate. D, E, F: Particle size distribution of

nano molybdenum oxide, nano zinc molybdate, and nano potassium molybdate.
Bl 3FZAKEAPER L SRAKIIE ST
Fig.1 Morphology and particle size distribution of three types of nano-molybdenum fertilizers

2.2 WEHEANKEEBERT HAMR R Z R B 2 i Jit A [ B L X 1 A A 22 PR 8 52 i 471 25 22 5

1AL, 5 CKAHEL, RIS o K AT 5 T1CHBR ) A LG, Bt 99 K SHBR B (T3) A9 K 41
B R FEITE T3 A T4 AL PR & 2 ha i, B 4350 BRAP (T4) X P m B AR 1 R KM e K SE AT
H 23.06%,22.47 % F122.89% .26.56 % , BT HEAAAE 0 i B AR a4
Aab T T 905 A0 25 R S50 e B R R A

F1 AEESHELLETERKEER

Table 1 Agronomic traits of flue-cured tobacco under different Mo fertilizers treatments

Jb B B /em 25 /em HRAM K/ em KM GE/ em A O 4
Treatment Plant height Stalk circumference Max leaf length Max leaf width Effective leaves per plant
CK 13.75420.90ab 4.1340.22a 22.25+0.75b 13.6340.74¢ 10.02=0.7ab
T1 13.254-1.64b 4.2310.23a 25.13+1.24ab 14.88+4-1.88bc 9.30.4b
T2 14.834-0.54ab 4.1310.13a 22.88£2.65b 13.5041.06¢ 9.3+1.1b
T3 17.1343.09a 3.8840.37a 27.38+2.90a 16.7541.15ab 10.540.5ab
T4 17.0042.32a 3.8840.12a 27.25+1.60a 17.2541.09a 10.840.4a
T CK: KB K T1: AR ((NH,) (Mo;0,,-4H,0) 5 T2: 4R AL (MO, NPs) 5 T3 : KR IR B (ZngMogOys NPs) s T4 A K SAMR T

(K;MoO, NPs) . A[R/NE F 4R R Duncan” s #4656 [7] kb B 7] i 3% 22 53 (P<<0.05) (n=4) . F i), Note:CK: Deionized water; T1:
Ammonium molybdate ((NH,)sMo;0,,+4H,0); T2: Nano molybdenum trioxide (MoO, NPs) ; T3: Nano zinc molybdate (ZngMogO,; NPs)
T4: Nano potassium molybdate (K,MoO, NPs). Different lowercase letters indicate significant differences at 0.05 level (n=4) among differ-

ent treatments according to Duncan’s test. The same as below.

2.3 EHELNKSH AR X ke 4R A W = W30 MR E T 26.08% F131.17% (& 2) ., H WA A
5 CK A HE , W% it 4 I8 AT 32 v M bk 0 A= i i, 0L AN X R et 5 A= s iy 25 5 3. 5 T

T3A T4 b F N B, M A R AT e AHLG, T3 T4 Zb3EF 5 it i JoT ot 43 0 b 25 4 o5

FHRE T 32.29% .31.51% F129.93% .24.23% ; 25FF T 12.00% F1 11.34%, T Fi & $& /= 17 11.20% #il

f T AT R 0 0 S B R T 38.50%0 .53.57 % il 6.37% . £ b, Wit 4 A A 4L 1 U A A5 R AL AR B

40.06 % .52.95% s R R EE i T AR W T R i, HLDL T3 AR e
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Fig.2 Fresh weight(A) and dry weight(B) of root, stalk and leaf of flue-cured tobacco
under different Mo fertilizers treatments
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Table 2 chlorophyll content in flue-cured tobacco leaves under different Mo fertilizers treatments

szl 4% a/(mg/g) H4¢2 b/(mg/g)

KA N/ (mg/g) 432 (a+b)/(mg/g)

Treatment Chlorophyll a Chlorophyll b Carotenoid Chlorophyll (a+b) SPAD
CK 1.22+0.13a 0.372£0.15ab 0.382£0.03a 1.584:0.21ab 52.1742.46a
T1 1.3440.36a 0.61£0.19a 0.40+0.11a 1.954-0.33ab 53.0342.75a
T2 1.5640.15a 0.45-+0.15ab 0.412£0.06a 2.02£0.12a 55.364+1.71a
T3 1.2240.13a 0.28-0.18b 0.332£0.03a 1.4940.07b 53.164-2.84a
T4 1.3040.25a 0.45+0.11ab 0.380.08a 1.754-0.36ab 53.6841.35a

2.8

CK T1L T2 T3 T4
A FE Treatment
B3 ARESELETEENFTEEAMEESEDB)
Fig.3 The content of reducing sugars(A) and total sugars(B) in flue-cured tobacco leaves
under different Mo fertilizers treatments
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Fig.4 Mo content of root(A),stalk and leaf(B) in flue-cured tobacco under different Mo fertilizers treatments
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Fig.5 The accumulation and translocation factor of Mo in flue-cured tobacco under different Mo fertilizers treatments
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plant; D: Translocation factor of nitrogen.
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Fig.6 Nitrogen absorption and transport in flue-cured tobacco under different Mo fertilizers treatments
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Fig.7 Phosphorus absorption and transport in flue-cured tobacco under different Mo fertilizers treatments
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Fig.8 Potassium absorption and transport in flue-cured tobacco under different Mo fertilizers treatments
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Effects of spraying nano-molybdenum fertilizer on growth and
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Abstract Yunyan 87 was used to study the differences in the effects of spraying ordinary molybdenum
fertilizer and nano molybdenum fertilizer on the growth of tobacco and the accumulation of nitrogen-phos-
phorus-potassium in flue-cured tobacco. A pot experiment with five treatments including control (CK) ,
ammonium molybdate (T1), nano molybdenum oxide (T2), nano zinc molybdate ('T3), and nano potas-
sium molybdate ('T4) was conducted to analyze the agronomic traits, the accumulation of dry matter, the
content of molybdenum, and the accumulation of nitrogen-phosphorus-potassium in tobacco. The results
showed that both spraying ordinary molybdenum fertilizer and nano molybdenum fertilizer effectively in-
creased the plant height, leaf length, leaf width, and the content of total sugar in tobacco leaves, but the
effect of the treatment with nano molybdenum zinc sulfate was the best. The fresh weight and dry weight of
tobacco leaves under nano molybdenum zinc sulfate treatment increased by 32.29% and 29.95% compared
to that under T1. The accumulation of molybdenum in tobacco leaves under the T1, T2, T3, T4 in-
creased by 18.48 times, 17.30 times, 11.72 times, and 16. 70 times compared to that under the control.
The accumulation of nitrogen-phosphorus-potassium in tobacco leaves tended to increase under molybde-
num fertilizer treatments. The accumulation of nitrogen, phosphorus, and potassium in tobacco leaves un-
der T3 increased by 30.61%, 39.94%, and 48.78% compared to that under the control, surpassing the
increase of 18.86% , 28.79%, and 20.92% under T1. It is indicated that nano molybdenum fertilizer is
more effective than ordinary molybdenum fertilizer in promoting the growth of tobacco seedlings and the ab-
sorption of nitrogen, phosphorus, and potassium, with nano zinc molybdate ('T3) having the best perfor-
mance.

Keywords flue-cured tobacco; molybdenum fertilizer; nano-molybdenum; nano fertilizer; the

growth of tobacco ; nitrogen-phosphorus-potassium
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