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Abstract

Objective: To study the effects of boron and molybdenum on photosynthetic and antioxidant systems
of roasted tobacco seedlings at the seedling stage. Methods: An indoor hydroponic experiment was
conducted with Yunnan tobacco 87 as the material, and four treatments were set up: boron + molyb-
denum, molybdenum, boron application and boron + molybdenum deficiency. Results: The results
showed that the chlorophyll content decreased, net photosynthetic rate decreased and transpira-
tion rate, stomatal conductance and intercellular CO; content increased in the treatments of boron
alone, molybdenum alone and boron deficiency + molybdenum at 30 d. The MDA content was higher
in all three treatments than in the treatment of boron + molybdenum, and the POD, CAT and APX ac-
tivities increased sharply and then decreased, while CAT activity increased sharply and then in-
creased steadily. Conclusion: In conclusion, boron and molybdenum can affect the synthesis of pho-
tosynthetic pigments and reduce photosynthetic efficiency of flue-cured tobacco seedlings. Boron
and molybdenum can increase the photosynthetic pigment content and net photosynthetic rate, and
improve the photosynthetic efficiency of the tobacco plant; boron or molybdenum deficiency will in-
tensify the membrane lipid peroxidation of the tobacco seedling leaves and lead to abnormal leaf
development.
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2.2. WFE

2.2.1. 7KIEsLIG

T 2022 4EF B =T HE S SRR SLI = T = K EHRE . R E SO S 87, K
FEAR SR FLH— OO, $PREE 30 om BARE AKIBA R, P A AN R AR 25 . Rkl
F 75% WX 25 B AN AT A T BT, M & B TR o, JER s T X8 KR 5d
BATTUREFE, BT RIS R, LRI AR R 12 h, B 12 h, SR = R E RS TR, LR
ZEIFIE) N 30 K, SEEGIEIEE 4 M EE, CKOAXTIRALHE, T1 At IR, T2 AkeHMER, T3 Al
AL, MACERE 3ANEE,

222 EFRERE

HIRIC B 2% Hoagland Bt )7, i FR i BRRICE Jv: THIR¥. 80.04 g/L, MR —5#¥ 156.01 g/L, fH
R4 202.22 g/L, H5ERES 118.07 g/L, & LE5 36.75 g/L, B fiREE 123.25 g/L, Sfb4h 1.781 g/L, Bilik%E: 2.3005
g/L, FilRHd 0.749 g/L, BREREL - £ DU 4R —ANE G 5.57 g/, RIS REDI R REVRIR B 2.86 glL,
TR 1.93 g/L, BT A BHEMRE 1000 (5, Pra kRl e tral, Bra el 25 7K.

2.2.3. IESEN

BIINE TR a8 0d, 23 HI7E 5dy 10d. 15d. 20d. 25d. 30 d IFEATEURE . HUREME M-
BN A &R, T-80°CHMRIRUKAR P ORAF, F T P s E 1 AR I o A DG A e A
g K 9:00~11:00 B BEIHI YA R 4R A7 o

3. B{RESH
3.1. AT EEE A A RERIR M

M4t R R GO IT O SR e Ik s R K [8], S EMZ /D RM VIR IOLRE £ /. h#®
1A, FrE VIR AR SRR E ZR, /£ 10~15 d i, CK ACHREE . HE s + 4
MWHEIHGRSERE LT, 4 30 d I, CK &ehisH s A Gel + (AR & B0 J# 5 26.74%. 27.80%
F 37.27%.

Table 1. Effects of boron and molybdenum on photosynthetic parameters of flue-cured tobacco seedlings

= 1 R ERAE A h M At & S HAIRNT

i} 1) (dl)
5 10 15 20 25 30
CK 3.467+0432a 3.773+0.200a 4.410+0.352a 6.697 +0.189a 7.250 +0.262a 8.947 +0.435a
FHEHEE T1 3263+0525a 3.620 +0.361a 3.87 £0.451ab 4.267 +0.438b 4.734 +0.075b 4.620 + 0.341b
Hmoll.amnfz,sfi T2  3.207 +0.165a 3.347 +0.188ab 3.503 + 0.055bc 4.077 +0.261b 4.453 +0.215b 4.890 + 0.520bc
T3  2.81+0.137a 2.977+0.380b 3.097 +0.274c 3.637+0.732b 3.903 +0.136c 4.220 + 0.050c
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Continued
CK 1.353+0.493a 1.340+0.036a 1.343+0.042b 1.423+0.015b 1.423 +0.006b 1.437 +0.025b
AR Tl 1.433+0.147a 1.367 £0.057a 1.433 +£0.060ab 1.543 +0.070a 1.437 £0.012b 1.447 +0.021b
umol-lr-]:’z-{l T2 1.263+0.211a 1.327 +0.015a 1.367 £0.066b 1.567 +£0.042a 1.547 +£0.021a 1.453 +0.153b
T3 1.353+0.252a 1.403 £0.040a 1.477 +0.025a 1.5967 +0.074a 1.553 +0.153a 1.503 +0.029a
CK 0.307£0.008a 0.317 +£0.007a 0.324 £0.009b 0.380 £0.014c 0.320 £0.023c 0.312 £0.007a
SILT T1 0.309£0.042a 0.315%0.003a 0.334 £0.001b 0.393 £ 0.023bc 0.399 + 0.046ab 0.342 +0.009b
umolfznf’z»s’1 T2 0.308+0.060a 0.321+0.011a 0.330 +£0.009b 0.428 +0.030b 0.359 + 0.038bc 0.3137 + 0.009a
T3 0.330+0.012a 0.326 £0.002a 0.348 +0.007a 0.472 £0.015a 0.434 +0.005a 0.351 +0.025a
CK 238.567 £ 230.900 £ 221.967 £ 217.567 £ 223.300 £ 229.733 £
11.015a 5.411a 6.240a 6.311b 6.151b 2.875b
X i T1 232433 222.567 £ 229.467 £ 234.233 £ 240.733 £ 237.033 £
fufii] CO, ¥ 16.892a 9.329a 5.065a 15.168ab 4.022a 7.240ab
umo]i:’z-s’l ™ 230.600 £ 226.333 £ 230.333 £ 228.167 £ 236.867 234.200 £
12.040a 29.285a 8.353a 13.773ab 4.384a 6.322ab
T3 264.567 £ 238.533 232.267 £ 245567 £ 244767 £ 242.467 £
32.654a 8.458a 5.798a 5.608a 3.014a 4.499a
CK 0.988 +£0.013a 1.222 +0.009a 1.492 +0.026a 1.917 +0.017a 2.300 +0.023a 2.831 +0.024a
SRR T1 0.939+£0.040a 1.184+0.028a 1.402 £0.242b 1.729 £0.027b 1.976 +0.046b 2.074 +0.011b
mg-hgl’l T2 0.986+0.015a 1.025+0.019b 1.410+0.010b 1.663 +£0.041c 1.845+0.018c 2.044 +0.024b
T3 0.939+0.022a 0.990 +0.043b 1.169 +0.019c 1.538+0.017d 1.706 +0.015d 1.776 + 0.046¢

e FATAENG FRER R [FIAL LA 22 5342 P < 0.05 KF- 23, TFIH.
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QLB ) SFL S BRI RS AR A BT B, T 15~20 d ZR 3, Ml CO MRERIA R R &%, A
JeAH . AT + FHACBEAREC T CKOAREE, IR CO, W & B
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Figure 1. Effects of boron and molybdenum on malondialdehyde (MDA) content in
flue-cured tobacco seedlings
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Figure 2. Effects of boron and molybdenum on superoxide dismutase (SOD) con-
tent in flue-cured tobacco seedlings

2. TRSEXT e A 4 B R S L I (L EB(SOD) & B RIS/

DOI: 10.12677/hjas.2023.136083 615 ARl


https://doi.org/10.12677/hjas.2023.136083

Wi %

8 ECK mT1 mT2 mT3
a
7 . a a a
H b
3 6 a b b b
% ~ b c c c ¢ b b c
:2 F':‘ > d < d d d J
S £
~ E
-4
gy
>3
2
B
)
1
0
5d 10d 15d 20d 25d 30d
i) ()

Figure 3. Effects of boron and molybdenum on catalase (CAT) content in
flue-cured tobacco seedlings
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Figure 4. Effects of boron and molybdenum on peroxidase (POD) content
in flue-cured tobacco seedlings
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Figure 5. Effects of boron and molybdenum on ascorbic acid peroxidase
(APX) content in flue-cured tobacco seedlings
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