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Abstract: The intercropping of Mallotus peltatus under the forest helps to break the bottleneck of land use. It is of great
significance to apply green nanotechnology to improve the benefits of its compound planting. In order to clarify the
regulatory role of nano-iron in the intercropping of M. peltatus under the coconut forest, the annual seedling of M. pel-
tatus was taken as the research object to carry out the cultivation experiment. We investigated the comprehensive effects
of five concentrations of nano-iron treatments (CK: 0 mg/L, T;: 25 mg/L, T,: 50 mg/L, T5: 75 mg/L, T4: 100 mg/L) on
the leaf growth, photosynthetic and chemical characteristics of M. peltatus. After the first nano-iron treatment, the leaf
length, width and dry weight of M. peltatus in T; treatment were significantly higher than those in CK, while the leaf
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number in each treatment was significantly more than that in CK. Compared with CK, the chlorophyll content of M.
peltatus treated with four nano-iron concentrations increased significantly by 14.96% (T;), 16.18% (T,), 17.91% (T5)
and 20.58% (T4). As the concentration of nano-iron increased, the leaf net photosynthetic rate, transpiration rate,
stomatal conductance, efficiency of primary conversion of light energy of PSII, actual photochemical efficiency of PS
I and electron transport rate of M. peltatus overall increased. After the second nano-iron treatment, leaf length, width,
dry weight and number of M. peltatus treated with T,, T; and T, were significantly higher than those of CK. Compared
with CK, the chlorophyll content of M. peltatus in each treatment significantly increased by 10.28% (T;), 7.53% (T,),
11.13% (T5) and 11.41% (T,). With the increase of nano-iron concentration, the leaf net photosynthetic rate, transpira-
tion rate and stomatal conductance of M. peltatus increased significantly, but decreased when the concentration reached
T; treatment. The potential activity of PSII and efficiency of primary conversion of light energy of PSII of M. pel-
tatus also decreased significantly in T; treatment. After two treatments, the contents of flavone, fat and ash of M.
peltatus increased significantly in T, treatment compared with CK. The contents of fat and ash decreased with the
increase of nano-iron concentration. To sum up, nano-iron has a positive regulatory effect on the growth of M. peltatus
under the coconut forest, but high concentration will inhibit its photosynthesis and growth. We recommend that the
appropriate concentration is 25-50 mg/L. This study could provide theoretical reference for the application of nano-iron

in intercropping M. peltatus under the coconut forest.
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Tab. 1 Effects of the different concentrations nano-iron in the first application on the growth of M. peltatus
Ab R 58 - fif B M R
Treatment Leaf length/cm Leaf width/cm Leaf fresh weight/g Leaf dry weight/g Leaf number
CK 5.35£0.96" 2.4120.36 0.19+0.06° 0.06+0.02° 47.83+7.91°
T 6.29£0.79° 2.53+0.29" 0.22+0.05° 0.070.02% 75.83£19.32°
T, 6.00+0.65° 2.63£0.32% 0.2240.06° 0.07+0.02" 86.17+29.86"
T; 6.91+1.58" 2.87+0.56* 0.29+0.12° 0.09+0.04* 132.17+£25.55°
T, 6.53+1.23° 2.65+0.37%° 0.25+0.08° 0.08+0.03* 121.00+13.74°

P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (£<0.05).
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Tab. 2  Effects of the different concentrations nano-iron in the second application on the growth of M. peltatus

g LIS i - fif L G R
Treatment Leaf length/cm Leaf width/cm Leaf fresh weight/g Leaf dry weight/g Leaf number
CK 6.45+0.87° 2.83+0.53° 0.23+0.08° 0.07+0.03° 99.83+15.37°
T, 9.71+1.52° 3.55+0.56" 0.44+0.11° 0.14+0.04° 147.50+18.39"
T, 8.47+2.13° 3.3740.73° 0.35+0.16™ 0.12+0.05* 146.83+42.26™
T; 9.73+1.16* 3.61+0.42° 0.47+0.10° 0.16+0.03" 206.83+51.89*
T, 9.51+2.28° 3.55+0.73" 0.47+0.21° 0.15+0.06° 188.17+£52.66"

P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Effects of the nano-iron application on the chlorophyll content of M. peltatus
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Tab. 3  Effects of the first nano-iron application on the photosynthetic parameters of M. peltatus

AL P Treatment

P./(umol-m~2-s7")

T,/(mmol-m2-s™")

G/(mmol-m>-s™")

Ci/(pmol-mol™)

CK
T,
T,
Ts
T,

2.80+0.72¢
4.37+1.45°
3.78+0.84¢
4.35+1.15°
5.91+1.28°

0.56+0.21¢
0.80+0.42°
0.78+0.37°
0.82+0.23°
1.00£0.40°*

49.64+19.09°
78.43+57.29°
70.33+54.03°
69.64+23.63"
86.27+42.66"

303.71+76.97%
297.49+82.32%
300.69+59.41%
308.61+35.40°
285.69+47.57°

P<0.05

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).

R4 BIRMEARRRENKKEEMN FAESHARMm

Tab. 4 Effects of the second nano-irone application on the photosynthetic parameters of M. peltatus

Ab# Treatment

P,/(umol-m 2.

s

T./(mmol-m2-s™")

GJ/(mmol-m*s7")

C/(umol-mol ™)

CK
T,
T,
Ts
T4

3.86+1.71¢
4.45+1.22°
6.58+0.86°
5.55+0.96"
3.82+1.08¢

0.86+0.23¢
1.15+0.37°
1.70+0.49"
1.23+0.39°
0.89+0.30°

68.03+19.97°
90.51+31.30°
141.31£72.03°
98.91+40.51"
59.56+24.32¢

276.23+£47.78%

286.45+29.33°
296.53+39.92°
267.28+65.35°
268.44+26.52°

P<0.05

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
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Tab. 5 Effects of the first nano-iron application on the fluorescence parameters of M. peltatus

Trﬁjn%ent Fo Fin F EF, Fu/Fn Drsn ETR
CK 0.61+0.18* 1.50£0.13>  0.89+0.25" 1.65+0.72% 0.59+0.14™ 0.24+0.08° 24.59+10.55°
T, 0.57£0.10™ 1.56+£0.13°  0.99+0.18" 1.83+0.57* 0.63+0.07"™ 0.27£0.07" 27.99+17.06"
T, 0.64+0.08* 1.52+0.14"  0.88+0.14° 1.39+0.34° 0.57+0.06° 0.25+0.07° 27.58+13.02°
Ts 0.54+0.10° 1.69+0.14*  1.15%0.13 2.20+0.50° 0.68+0.05° 0.36+0.04 47.01+7.84°
Ts 0.55+0.07° 1.68+0.13" 1.13£0.12° 2.11£0.37° 0.67+0.04° 0.34+0.06™ 43.61£12.40%
P<0.05

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
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Tab. 6 Effects of the second nano-iron application on the fluorescence parameters of M. peltatus
Iwﬁiﬁint F, Fa F, F./F, FylFp Dyps ETR
CK 0.55+0.04° 1.70£0.27" 1.15£0.29" 2.13+£0.60™ 0.67£0.07™ 0.39+0.05° 56.91+10.09°
T, 0.53+0.06° 1.79+0.13° 1.26+0.13° 2.38+0.36° 0.70+£0.04" 0.39+0.04 53.01+9.23°
T, 0.51+0.06° 1.73+0.19® 1.23+0.17* 2.44+0.38° 0.71+0.04° 0.40+0.04° 53.14+9.96°
T; 0.57+0.08" 1.64+0.13° 1.07£0.14° 1.94+0.42° 0.65+0.05° 0.37£0.05° 50.68+9.24
T, 0.51£0.04° 1.73£0.24™ 1.23£0.21° 2.42+0.37° 0.70+0.04™ 0.34+0.03° 38.38+6.16"

P<0.05

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
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Effects of the nano-iron application on the main chemical components of M. peltatus

T MR ARTE VR A ] T 2 2 & i, TR
XYL R B ES 2, PRP T A TR R A H 2
A5 W78 6 Jm OT R G KRBT RHE A A AR 7
7 1 ELAT B R AR AR e BT (1 1
MR ZARPAL B, BERE2RM  MSE R+



55 4 3]

AT L5 ARARIEE P R BT ES R 2 ARG e AL SRR B 2545 5 789

BHHEARKIER B E R T AERXT IR, Hih A%k
EH R L, RG24 KR AT LU 2 5 i s it
FrEK, REIEsAEY i, AVESTAN 22t
5% 3 A F A KT DL i 2 3 S SR T AR L e
& THEMMEEA KSR, SRR R 2
ASKARY 2P W53 ik 52, 9 R ER B K A
R AR 2 IRALFRJS , 4 AR gl K e Ak 3R] Y
[T e P U o SN U ol RN U s R 1 Ly e = 7N o T
Z5, UL BHGORERXT B 5 2% 19 4 2B 1E F AR B Ik
BESFTFEDAT S8, RUTL 2PV i 3R 4 X —
e, MR RPN E 2 mg/kg BIAT I 2Z 3
TNAE A= (R A= f: o SR T — T FAH AR T 98 7
YRR XS MG A K TE I S, X T RE SR N
MG, MR RZE, R TS TRNE
g IRR T Al

AR AR XS VE 9 fe B IO 5 el 2 ol 28 1 VR
FICTEIR A EC, M2 2 52 AR S AR 065 3K
BEPY. b P i 2 O o e B IS S 2SI FE S0% B i
FEAAE T A SR o AR R 75 S 05 255 T Sy i 05 5%
PEOE MR, (R MR ALE A 1 AT SUT X LA TG S
RMTFBHER, A n] 6240 S 58 A5 e & 1E
Ho ABFRAERFN, PSS AR 65 3Lhe
Mgk, B EARD A I T 90 K 2R
FERAATI . 4 DUREYORER AL B 5 5 AN it 26 %)
MM, SRS ASnah R S | W R ek
EEMHITOCEERMEERE, W8 RE5EN
= KRB S R B EY O & RE 1 B5R 55 , U B it 40 oK
BRREUE TR TS R AR RO A B T, X VT RE 2 PR A 4K
BRI A AN, R T SR AA P,
L1 20O e, i g ok AR TH T B oK 19.3%
PSR &8, SARUFRE RMFF. DELFANI
2120 o5 Y I TRV A KRS, SRR i 4
RO E XTI T 10%.

Bot Z XA EYD A1 & BT
MG LI — R Mg KRS, SRS AC T Fr i
TeA AR MRS T R R E 9K Bk
PEE TR (HEE RIS, Wb AR, &
¥ S S AR AL T B S e e, 7R MR iR 21 75 mg/L
BFREAR, H 100 mg/L KA PRI IS S 5 H S
B E AR T HAR AL BRI R, AR RSP g
B, GUORERACPRIS , ARG A ROR BE R v B 32
e LA TR, SRR —3 . AVESTAN
A RUREIE b, % MG 200 mg/L 10 75 Vi B 4 oK 4k
i TR EEN . 4B AR RHE SE BRI

HoR—EIT G, 38 IR B AT DU AR
Wk, WERMEK ., PR, SRENRIYH
SUBAG IR KA 2200 B 8 206 3 R 1 R R
AIREAE B AEN i 2 W B EEGRERS , A
THREERN . W R TR 5 AR
WA, e RS EYOLA RS, 1L
AN A R R 3 17 Fenton 2 7= A BTG PR ML £
iR/

TP QUSSP e 2 Eo b=ty Gk S KE
HEAR—F, F—KM KT, 100 mg/L
75 mg/L Y RERAL B IS ES AS B KO . AR
S, PSR RE RS AL SR A L T4 32 3 R
R T 50 mg/L 4R EAL BRI RE s SR 102 —
WALBRS , 75 mg/L GKEAL I ES S 45 PS 11 %
FETEPE AL PS T JE )% il % 1L A% B 2 BRAIT,
100 mg/L 44 K40 A B () I 85 4% 52 PR G4k 22 RO A
FOUL AL FL b o 3 . E PR A . IR R A AR
S A ER G R GE X REM I | A% 35 1) FE B R
AT 2 B N 3 2 A0 oK kAT LR R G T
TRk, $ERERS R O BB R I 0R
YRR AR B ok v W) 2 I R G AT 3R T
REREAL LR T FERY ) 100 mg/L 44 K 2k ik 351 11 it )
AR -5 30 TR R SRR AR, U BH R VR B K
BRMRIE AN 55 1L =, P A,
SHE O AR, Lih BIRGER, 24
YRR VR T 50 mg/L J5 20 B 5O S E
FEHEA R

MK R , B E A R 2R E R
ARTE Y AN Y TP P e i e Y
Gy, EUABORIIBUEAL AR B SR,
25 mg/L GHKBR AL I 8 A5 0 5 B £ A L
it ok BRI AN B A 50%, {ELE 5 44 K 2k vk JiE 4
FE, EE SR ARSERM, XU IR B A gk
Ak B AT 0 i g M G A O A B B, MR
HoAR- e 25 B ) %% . YOUSEFZADEH 2P HE5T % B8
YRARTT ABE NS 2 WS & i, 5AGR S
R—H, RS20 FK 53 & fAE 25 mg/L 44
KRERAL B MRS N, 55 AKX SR AL 1 1 K 5)
MRS RAMAD (EEEENE, B Ig
FUR & A 100 mg/L 4K 4% Ab B v i 25 A1
2 W9 A it F e 2 X 2E B A T A T
THIVER, R b2 O T 5 1, BN
KTt TN 25 mg/L



790 # A AE W

Fics o545 %

4 %k

RIS To] AR B8 8% 2% T 8 ot FH bR 2, AT 3%
IS 5 o v R LA B T 3 2 TR
L AR PH BE A . SRR SR, Tk AR

ARV AT TR B R LR, R AR A
YK AR AT EY A KRR, 32 E EIAC 3R
Be@ N, RHESEES RS A P L SR mIRARLE B AL
TR EA B N, AW RN, SRR L,
Mm%%%ﬁﬁﬁﬁwﬁik\ﬁéﬁzgw%
FRIE R AR B 2 AR AL B2 = T S RS 25 1
1) SN L N L o s SN S TS & g e
BRGS0 (e A HOR | R R | RILSE
B 29 K Kk 38 T v S S5 B, PS T VR I 14 A PS
11 J547) 6 Rl 2 T 305 3 A, 7 A o VA 4 K ik Ak 3 v
RN, B ESAS B L R R Ay A
IR B 9 K A B P B AT (B S R, (BB ALK
OO AR R R AL B R b R OR R T A AL
PR EMRT B B 25 A 1, v B ek e D = A A7 T
AL LR E, AR I S RS A4S 1 48K
BRIE BT R RE R 25~50 mg/L. ASHFGE 4G R 40 K i
P TERR - A AR MR I b i R A E e 2%

S % 3Lk

(11 Hres, XUEIE. B2 A A=A A 25 2 Rt o (0],
PUEYIFR, 2017, 38(9): 1583-1586.

YANG H B, LIU G D. The biological and ecological char-
acteristics of Mallotus peltatus[J]. Chinese Journal of Tropi-
cal Crops, 2017, 38(9): 1583-1586. (in Chinese)

21 BScss, Wk, B, R, ks, KRR, B,

TR, TP AR S 2R B IR A 5 S TEAN )], AR
YeEAR, 2019, 40(11): 2264-2269.
GU W L, ZHUANG HF, WANG H, ZHANGJ Y, QINY L,
ZHANG C L, QIN X W, TAN L H. Resources investigation,
conservation and evaluation of wild Mallotus oblongifolius
in Hainan[J].
40(11): 2264-2269. (in Chinese)

31 J9EE%, XU, H 5, 2k, LBR, 2R, iR, B
TRBTRER . Rl SR AT ST (1], B AR,
2021, 42(6): 1795-1803.
LULL,LIUR,XIAOY,LIJ,SHEN X J,LIH S, FAN HK.

Research progress on coconut germplasm resources, cultiva-

Chinese Journal of Tropical Crops, 2019,

tion and utilization[J]. Chinese Journal of Tropical Crops,
2021, 42(6): 1795-1803. (in Chinese)

[4] BOEST, Xz, £A, KA, B B R A]E A
T AR R AR e K A TR R (). PR

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

2F41k, 2015, 36(6): 1043-1047.

ZHAO XZ,LIULY, WANG H, ZHU Z H, LAIJ X . Effect
of planting density on economic benefits and yield of inter-
cropping systems of cocoa and coconut[J]. Chinese Journal
of Tropical Crops, 2015, 36(6): 1043-1047. (in Chinese)
BLASER W J, OPPONG J, HART S P, LANDOLT J,
YEBOAH E, SIX J. Climate-smart sustainable agriculture in
low-to-intermediate shade agroforests[J]. Nature Sustainabil-
ity, 2018, 1(5): 234-239.

LRI, XEITE. ARG IRER BT 4 S 5 25 A K 5
W] BEFEYI2EAR, 2017, 38(11): 2056-2059.

YANG H B, LIU G D. Different right intensity effects to
growth on juvenile stage Mallotus peltatus[J]. Chinese Jour-
nal of Tropical Crops, 2017, 38(11): 2056-2059. (in Chinese)
AR, Wi, E5IR, REE, W, 2, X
P TEC P 200 K 0 2 U A P A AR P B 2 b 7 a L BT
R[] N EEEEZY, 2022, 33(10): 2497-2501.

MENG L Y, YANG T, WANG Y Q, WU Z G, YAO Y Y,
PENG T, LIU C Q. Effects of foliar spraying of nano-iron on
the physiological and biochemical characteristics of Angelica
sinensis and its yield and quality[J]. Lishizhen Medicine and
Materia Medica Research, 2022, 33(10): 2497-2501. (in
Chinese)

BESESE, ERULDL, RN, 250, 5%, RIKEE. 9UKH
BHEAAE D U I SRR [T]. A= B AR kR, 2020,
10(6): 655-660.

XUE QQ,HANBB, WU XQ,LIP,LIYY, WU QY. Ap-
plication and prospective of nanomaterials in crop re-
search[J]. Current Biotechnology, 2020, 10(6): 655-660. (in
Chinese)

RUIMM, MA C X,HAO Y, GUO J,RUI Y K, TANG X L,
ZHAO Q, FAN X, ZHANG Z T, HOU T Q, ZHU S Y. Iron
oxide nanoparticles as a potential iron fertilizer for peanut
(Arachis hypogaea)[J]. Frontiers in Plant Science, 2016, 7:
815.

LIP, WANG AD,DUW C,MAO L, WEIZ B, WANG S F,
YUAN H Y, JI R, ZHAO L J. Insight into the interaction
between Fe-based nanomaterials and maize (Zea mays)
plants at metabolic level[J]. Science of the Total Environ-
ment, 2020, 738: 139795.

KHALILI P, TAJBAKHSH M. Macronutrient accumulation
and cytological and morphological response of safflower af-
fected by the foliar application and harvest date[J]. Journal of
Plant Nutrition, 2022, 45(10): 1480-1492.

MANZOOR N, AHMED T, NOMAN M, SHAHID M,
NAZIR MM, ALI L, ALNUSAIRE T S, LI B, SCHULIN R,
WANG G. Iron oxide nanoparticles ameliorated the cad-

mium and salinity stresses in wheat plants, facilitating pho-



55 4 3]

AT L5 ARARIEE P R BT ES R 2 ARG e AL SRR B 2545 5

791

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

tosynthetic pigments and restricting cadmium uptake[J].
Science of the Total Environment, 2021, 769: 145221.

HU J, WU C, REN H X, WANG Y Q, LI J L, HUANG J.
Comparative analysis of physiological impact of y-Fe,Os
nanoparticles on dicotyledon and monocotyledon[J]. Journal
of Nanoscience & Nanotechnology, 2018, 18(1): 743-752.
RANI N, KUMARI K, SANGWAN P, BARALA P,
YADAV J, VIJETA, RAHUL, HOODA V. Nano-iron and
nano-zinc induced growth and metabolic changes in Vigna
radiata[J)]. Sustainability, 2022, 14(14): 8251.

MAHMOUD A W M, AYAD A A, ABDEL-AZIZ H S M,
WILLIAMS L L, EL-SHAZOLY R M, ABDEL-WAHAB A,
ABDELDAYM E A. Foliar application of different iron
sources improves morpho-physiological traits and nutritional
quality of broad bean grown in sandy soil[J]. Plants, 2022,
11(19): 2599.

RAHMATIZADEH R, ARVIN S M ], JAMEI R,
MOZAFFARI H, NEJHAD F R. Response of tomato plants
to interaction effects of magnetic (Fe;O4) nanoparticles and
cadmium stress[J]. Journal of Plant Interactions, 2019, 14(1):
474-481.

JARILE, BARE. 5 FhAEHH 2 BRI )], B
4 RG], 2021, 12(16): 6489-6497.

ZHOU L B, SHI J P. Analytical research of multiple indexes
of 5 kinds of tea[J]. Journal of Food Safety and Quality,
2021, 12(16): 6489-6497. (in Chinese)

FWE, MR, AR, BRAR. S0 E A
SVEA F R [T]. AR, 2021, 62(1): 1-6.

WANG L L, LIN Q X, SONG Z S, CHEN L. Spectropho-
tometric determination of total flavonoids in tea[J]. Acta Tea
Sinica, 2021, 62(1): 1-6. (in Chinese)

LOWRY G V, AVELLAN A, GILBERTSON L M. Oppor-
tunities and challenges for nanotechnology in the agri-tech
revolution[J]. Nature Nanotechnology, 2019, 14: 517-522.
KHAN I, AWAN S A, RIZWAN M, HASSAN Z U,
AKRAM M A, TARIQ R, BRESTIC M, XIE W G.
Nanoparticle’s uptake and translocation mechanisms in
plants via seed priming, foliar treatment, and root exposure:
a review[J]. Environmental Science and Pollution Research,
2022, 29(60): 89823-89833.

AVESTAN S, NASERI L, NAJAFZADEH R. Improvement
of in vitro proliferation of apple (Malus domestica Borkh.)
by enriched nano chelated iron fertilizer[J]. International
Journal of Horticultural Science and Technology, 2018, 5(1):
43-51.

ASKARY M, AMIRJANI M R, SABERI T. Comparison of
the effects of nano-iron fertilizer with iron-chelate on growth

parameters and some biochemical properties of Catharan-

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

[32]

thus roseus[J]. Journal of Plant Nutrition, 2017, 40(7):
974-982.

HUJ,GUOHY,LIJL, WANG Y Q, XIAO L, XING B S.
Interaction of y-Fe,Os nanoparticles with Citrus maxima
leaves and the corresponding physiological effects via foliar
application[J]. Journal of Nanobiotechnology, 2017, 15(1):
51.

PITCHERS B, DO F C, PRADAL C, DUFOUR L, LAURI P
E. Apple tree adaptation to shade in agroforestry: an archi-
tectural approach[J]. American Journal of Botany, 2021,
108(5): 732-743.
LIJ,CAOXM,JIAXC,LIULY,CAOH W, QIN W Q,
LI M. Iron deficiency leads to chlorosis through impacting
chlorophyll synthesis and nitrogen metabolism in Areca cat-
echu L.[J]. Frontiers in Plant Science, 2021, 12: 710093.
DELFANI M, FIROUZABADI M B, FARROKHI N,
MAKARIAN H. Some physiological responses of black-
eyed pea to iron and magnesium nanofertilizers[J]. Commu-
nications in Soil Science and Plant Analysis, 2014, 45(4):
530-540.

THERBY-VALE R, LACOMBE B, RHEE S Y, NUSSAU-
ME L, ROUACHED H. Mineral nutrient signaling controls
photosynthesis: focus on iron deficiency-induced chlorosis[J].
Trends in Plant Science, 2022, 27(5): 502-509.

WILEE, £H¥, B/N=, AR, 9K FesO X ESRERK
Ko o SR 20 TR B V8 S5 A Y S IR [0, 1 H AR 2R, 2017,
28(9): 3003-3010.

XU J B, WANG Y L, LUO X S, FENG Y Z. Influence of
Fe;04 nanoparticles on lettuce (Lactuca sativa L.) growth
and soil bacterial community structure[J]. Chinese Journal of
Applied Ecology, 2017, 28(9): 3003-3010. (in Chinese)
ZERE, PREDHT, ARMMe, XUHMG. ZOKBHE A 4
b, SCEHEShAOVE MR 7 2[3]. BR3E, 2019(1): 1-12.

LI D X, CHEN H X, ZHU H H, LIU Y P. How does
nanotechnology affect agriculture, and where will it promote
agriculture?[J]. Vegetables, 2019(1): 1-12.

JEONG J, CONNOLLY E L. Iron uptake mechanisms in
plants: functions of the fro family of ferric reductases[J].
Plant Science, 2009, 176(6): 709-714.

e, IR, 2, ek, BESE RER. S
XN AR VO S FER R A ]. 2R
FEMR(HIRBIE ), 2019, 55(6): 814-820.
YANGYL,SILB,LITM,JIANGX Y,LIGY,XUY L.
Effects of iron stress on chlorophyll fluorescence and photo-
synthetic characteristics in wheat seedlings[J]. Journal of
Lanzhou University (Natural 2019, 55(6):
814-820. (in Chinese)

fhmate, MR, SIKEE, S, ik 4, BRaErs, Hot

Sciences),



792

O AE B F R

H45%

[33]

K. BB X ARG SRR IO S BASEAL
il 5 PR 00 5% ) [J]. VLG ARl K AE A, 2021, 43(5):
1087-1097.

WULH,DAILL,LHUY Y,FEIYC,YEY Q,CHENAL,
CAO G Q. Effect of Fe supply on chlorophyll fluorescence
parameters and antioxidant enzyme activities in leaves of
Cunninghamia lanceolate seedlings[J]. Acta Agriculturae
Universitatis Jiangxiensis, 2021, 43(5): 1087-1097. (in Chi-
nese)

A, R A 1) RS ) B AR T RERIT ST HE JR (1],
i TR, 2019, 40(5): 316-321.

HU Y. Research progress on main active constituents and

healthcare function of Ya’an Tibetan tea[J]. Science and

[34]

[35]

Technology of Food Industry, 2019, 40(5): 316-321. (in
Chinese)

YOUSEFZADEH S, SABAGHNIA N. Nano-iron fertilizer
effects on some plant traits of dragonhead (Dracocephalum
moldavica L.) under different sowing densities[J]. Acta Ag-
riculturae Slovenica, 2016, 107: 429-437.

XIS, A0RE, RIS, X105, fRSe, i), B
BELBR, BHATXTSETE B A B BN S R B2 R )], s0L R
2#,2008(11): 40-44.

LIUSL,JIEXL,ZHANGBY, LIUF, HUAD L, MA C,
HU H F. Effects of zinc, iron, molybdenum fertilizers on the
yield and quality of alfalfa[J]. Pratacultural
2008(11): 40-44. (in Chinese)

Science,



