55 35 45 3 1] FEHEXRLHFR Vol.35 No.3
2017 4 05 H Agricultural Research in the Arid Areas May 2017

X E RS :1000-7601(2017)03-0226-06 doi: 10.7606/] . issn. 1000-7601.2017.03.35

P T 63 e 5% A Xof R $5% 25 70 5% 50 R WO 70 5 B Y 32 Wi
TR HANF XA AR, Y, A 2

(1. PR AMBHE KA PR IR IR 2 BE , BRVE i 712100;
2. PHALRMBHE AL T PG B IR SRR ST B A S, PV % 7121005
3. % AW AN oL, BEPE % 712100)

W OE:HAMAFERLTEIABEPREEHGELRBRA A O T FWN A, F R T T E 9 MgS0,. Mg
(NO3), B R A B Ak AFESSEFH I K.Ca. Mg B A W F o, U A F e ERERZFRKE, £
BERW:() MEHATABRELEFH T Mg KABEETHRAS CGAEEEATHRERARE , £ P Mg#H Ca
UEIBRB AN E 2BREH RS TREERA, B2 0 17.8%539.1%, (2) #iMgERERE T+
Mg iy i E R &, M A4 0.4% 89 MgSO, THO iR Pt A & BERBH ER M E 2R & T 1.55 4 1.78 &,
TR EfRREP Mg REREHERAER W A EE, 4% 0.2%F 0.4% MgS0,+7TH,0 K 0.2%
Mg(NO,),-6H,0 ¥k 5 A it b th =B 2535 7 8.0%.8.9% M 5.3% B 7 F B %, (3) LEL#E K/Mg
WARTETHE, K Mg Rt ™ E R, TaRMELE R KRG T8 Mg B, Mg Ao+ R 34 3 fL By #4232
IR, 06 AR B &, R FA R,

KB FH;HEE; T EEE; R0 B LERE

RESHES: S641.2; S143.7+2  XERERER: A

Influence of foliar spraying magnesium on uptake and distribution of nutrients
in magnesium deficient tomatoe grown under greenhouse

WANG Hui-min', JIN Xiao-yong', LIU Ying-chao', CHEN Zhu-jun'?, CAO Jing-yang’, ZHOU Jian-bin'-?
(1. College of Natural Resources and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. Key Laboratory of Plant Nutrition and Agri- Environment in Northwest China, Minisiry of
Agriculture , Northwest A&F University , Yangling, Shaanxi 712100, China;
3. Yangling Agricultural Technology Extension Station, Yangling , Shaanxi 712100, China)

Abstract: Magnesium is an essential nutrient and a constituent of chlorophyll. The deficiency of Mg is common in
tomato grown in calcareous soil under solar greenhouse in North China in recent years. It largely affects the fruit yield and
quality. Five treatments comprising of different concentration and magnesium fertilizer sources were applied to autumn-
winter season tomato by foliage spray. The results showed that: (1) the contents of magnesium and potassium in tomato
leaves decreased with time while the calcium content decreased in first and then became stable. The decreasing trend of
magnesium and calcium were highest during the period from the first cluster fruit expanding stage to the second cluster
fruit expanding stage, the decrease was 17.8% and 39.1% , respectively. (2) Spraying magnesium fertilizer increased
the magnesium concentration and nutrient uptake in tomato leaves, but there was no significant difference among the
treatments in magnesium concentration and nutrient uptake in roots, stem and fruits (P >0.05). Mg applied at 0.4%
(MgS0, + 7H,0) improved magnesium concentration (1.55 times) and nutrient uptake (1.78 times) in tomato leaves

compared with the CK. The improvement in tomato yield at both Mg concentrations (0.2 and 0.4% ) of MgSO,*7H,0
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and 0.2% of Mg(NO3),+6H,0 was 8.0, 8.9 and 5.3% respectively compared with that of CK. However, the differ-
ence was not significant among treatments ( P >0.05). (3) The soil exchangeable K/Mg ratio exceeded 0.5, which in-

dicated a serious nutrient imbalance in soil. Even under magnesium spray, the transportation of magnesium from leaves to

other organs of tomato was limited. Therefore, some measures should be taken to reduce potassium fertilizer rate and

maintain the nutrients balanced in soil.

Keywords: tomato; magnesium fertilizer; foliar fertilization; nutrient distribution; greenhouse
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Table 1  Chemical properties of soil used
Tz A BT W RAER AR AR AR SEHANEES AR
Soil Organic Mineral Available Available Exchangeable Exchangeable Exchangeable
layer matter nitrogen P K K* Ca* Mg+
/cem /(gkg™") /(mg-kg™") /(mg-kg™") /(mg-kg™") /(emol+kg™") /(cmol-kg™") /(emolkg™!)
0~20 22.10 90.06 190.00 302.70 3.74 20.33 3.10
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Table 2 Design of the field experiment

it N 3
Spraying stage

Ab 3 NEAHRZE Mg ¥/ %
Treatment Fertilizer types Mg concentration
CK 7K Water 0
SMgl 0.2
MgS0,4+7H,0
SMg2 0.4
NMgl 0.2
Mg(NO; ), *6H,0
NMg£2 0.4

IIAETTAEI B 5 1,23 RS IR SR 1 AR J3Co JU) - T s it
BEAL, R TEV R 10 %, FEBEE 5 0.

Foliage spraying magnesium fertilizer at flowering stage, the Ist, 2nd, 3rd
fruit expanding stages and the 1st fruit mature stage respectively. Interval of
10 days. Five times in total .
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Fig.1 Mg content in tomato leaves under different growth stages
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Notes: | :The first cluster fruit expanding stage; I : The second cluster
fruit expanding stage; Il : The third cluster fruit expanding stage; IV : The

first cluster fruit ripening stage, the same below.
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Fig.2 Ca and K contents in tomato leaves under different growth stages
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Note: Different letters indicate significant difference (P <0.05).
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Table 3 The dry matter contents and nutrient uptake among different organs in tomato
i TR FAE R (kg™ Feor st/ (kg hn %)
Organs of A7 Dry matter Nutrient concentration Nutrient uptake
plant freament / (kg hm™?) K Ca Mg K Ca Mg
CK 71.85b 26.22a 31.48a 3.72a 1.89b 2.26a 0.27a
SMgl 93.45a 27.96a 29.10a 3.57a 2.6la 2.77a 0.33a
H2 Root SMg2 78.55ab 29.13a 25.23a 3.39a 2.30ab 1.99a 0.27a
NMgl 87.74ab 27.30a 26.75a 3.32a 2.40ab 2.35a 0.29%a
NMg2 81.31ab 25.72a 27.78a 3.65a 2.08ab 2.28a 0.30a
CK 368. 12a 32.82ab 32.03a 7.4la 12.10a 11.76b 2.75a
SMgl 416.47a 32.65ab 35.17a 7.10a 13.59%a 14.64a 2.96a
25 Stem SMg2 405.17a 33.47a 35.01a 7.53a 13.59a 14.14a 3.03a
NMgl 410.12a 32.73ab 34.89% 7.13a 13.41a 14.26a 2.92a
NMg2 379.4a 29.26b 37.70a 7.17a 11.16a 14.26a 2.71a
CK 992.31ab 27.03a 68.88ab 10.21c 26.77b 67.75a 10.08c
SMgl 1239.68a 26.85a 59.58b 13.07b 33.31a 73.81a 16.20ab
M Leaf SMg2 1136.41ab 26.07a 63.49ab 15.87a 29.59ab 71.86a 17.94a
NMgl 1056.55ab 27.79a 69.08a 14.12ab 29.23ab 72.8% 14.94h
NMg2 972.19b 25.95a 67.59ab 14.02ab 24.89b 65.29a 13.50b
CK 1398.32a 39.29a 3.95a 1.62a 54.81ab 5.52a 2.25a
SMgl 1481.01a 38.10a 3.86a 1.64a 56.40ab 5.70a 2.43a
I Fruit SMg2 1506.74a 39.41a 4.09 1.7% 59.27a 6.16a 2.69a
NMgl 1379.14a 38.76a 3.97a 1.72a 53.31ab 5.44a 2.38a
NMg2 1338.96a 39.29a 3.76a 1.78a 52.57b 5.04a 2.38a
CK 2830.59bc¢ — — — 95.57ab 87.29a 15.34¢
SMgl 3230.61a — — — 105.91a 96.92a 21.92ab
S Total SMg2 3126.88ab — — — 104.75a 94.15a 23.93a
NMgl 2933.55abe — — — 98.35ab 94.9%4a 20.53b
NMg2 2771.85¢ — — — 90.70b 86.87a 18.89%b

1 RS EE G AR RING TR R R AL B 22 554 B K (P>0.05),

Note: Data with different lowercase letters in the same column means significantly different( P >0.05) .

x4 WRELEZHRERBEFRIERESGI(0~20 cm)

Table 4  Concentration and ratio of exchangeable cations in soil after tomato harvesting (0 ~ 20 cm)

ﬁc}% f*ﬁﬁw%/(cmol'kg‘])

A4t BE S - Eb 1/ (emol » emol =)

G O¥E Concentration of exchangeable cations CPSCa’* CPSMg?* CPSK* Ratio of exchangeable cations
Treatment /% /% /%

Ca* Mg’ * K* Ca/Mg Ca/K K/Mg
CK 17.99 3.34 3.99 71.04 13.19 15.77 5.39 4.51 1.20
SMgl 20.17 3.46 4.47 71.78 12.32 15.90 5.83 4.51 1.29
SMg2 18.51 3.26 4.10 71.54 12.61 15.86 5.67 4.51 1.26
NMgl 19.70 3.65 4.3 71.18 13.20 15.62 5.39 4.56 1.18
NMg2 19.11 3.29 3.88 72.71 12.51 14.78 5.81 4.9 1.18
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