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Status of Mg Availability and the Effects of Mg Application in Tea
Fields of Red Soil Area in China

RUAN Jiaryun' , GUAN Yam Liang, WU Xun'’
(lTea Research Institute , Chinese Acade my of Agricultuml Sciences , Hungzhou 310008 ;
2Forest Ad ministrative Bureau , Huangyan District , Taizhou 318020)

Abstract: A total number of 287 soil samples were collected from 7 major tea producing provinces of red soil
area in China and the exchangeable Mg content was analyzed. The soils with exchangeable Mg below 40 pg/ g
accounted for 57 .9 % and 64 .0 % of the total samples in the surface soil (0 - 20 cm) and subsoil (20 - 40 cm) ,
respectively , exhibiting a zonal distribution with their values declining gradually from the northern to the south-
ern tea growing provinces . The release magnitudes of nomrexchangeable Mg by serial extraction of NH, OAC af-
ter re moval of exchangeable form correlated positively ( 7 =0 .678 " ,n=17) with their total contents extracted
by boiling 1 mol/ L HNO; for 10 min. In 5 field experiments (exchangeable Mg 20 - 69 pg/g) , the results
showed that Mg application either as Kieserite ( MgSO,* H,O) or SulPo Mag ( containing 22 % K, O, 11 %
MgO and 22 % S) increased tea yield by a mean of 5.7 % . The concentration of free amino acids was increased
averagely by 7.0 % through Mg application, which in a pot experiment was showed to be associated with en-
hanced nitrate reductase activity in tea plant with sufficient Mg supply .
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Table 1 ~ Exchangeable , nomrexchangeable Mg and its release by serial extraction of NH,;OAC in tea soils
i HUREHE S g B} O HMES AR HE SR AR B R
No. Sampling site Sail type Parent material pH 0.M. Ex Mg Non Ex Mg Released non Ex Mg
(gke)  (ug/® (ng'9 (ng'9
1 JPHEE Hit 41 4% A 4.6 10.7 10.8 63.5 12.4
Guilin, Guangxi Laterite Lime stone
2 JPHEE it 41 4% I 4.3 12.7 37.6 58.0 13.4
Guilin, Guangxi Laterite Lime stone
3 W FE A1 PH AR EHIE IR 4.9 11.4 70.5 62.6 26.0
Qiyang , Hunan Red earth Quaternary red clay
4 WL AR et 48 21.9 21 .8 145.0 14.0
Hengshan, Hunan Red earth Quaternary red clay
5 L4 ARE AR ¥ o 5.0 16.9 141 73.7 12.0
Xiugu, Jiangxi Red earth Red sandy stone
6 TG 1A% AR: Fgat 4.8 10.4 79 .8 342.7 17.3
Shangrao, Jiangxi Red earth Quaternary red clay
7 W 4R AR FLie Tt 4.8 10.6 58.5 67.8 16.9
Lanxi, Zhejiang Red earth Quaternary red clay
8 WL AR X 3.8 9.2 12.3 1933 16 .2
Shaoxing , Zhejiang Red earth Granite
9 Wi R EL 414 Zilh 4.9 14.1 14.1 64.6 13.0
Shengxian, Zhejiang Red earth Basalt
10 SRR B EXE 5.0 17.9 132.9 534.6 27.1
Songtao, Guizhou Yellow earth Granite
11 LR TR FE R T 5.2 18.0 2025 987.5 285
Jingtan, Jiangsu Yellow- brown earth Loess
12 TR R TEREL 5.2 10.8 78.6 821 .4 19.6
Liyang, Jiangsu Yellow- brown earth Loaess
13 SRR R TEREL 5.0 15.7 423 517.7 133
Langxi, Anhui Yellow brown earth Leess
14 CRE IR R THARNT 5.1 16.1 24.8 777.7 14.0
Xuancheng, Anhui Yellow brown earth Leess
15 TR 3| HkRE LR 5.0 243 181 .8 758 .2 30.5
Zhaoyang , Hubei Yellow- brown earth Granite
16 WAL DR e TR W 5.0 103 235 8 1821 .7 335
Baokang , Hubei Yellow brown earth Plate shale
17 HIFNEN i Jr IR 5.2 17.8 91 .6 1404 .4 228
Rizhao, Shandong Brown earth Gnesis
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Table 2 Fresh leaf yield of tea as influenced by Mg application in field experi ments

W ﬁﬁi}ﬁﬂj‘ﬁﬂ B it % Xj‘”ﬁﬁtii]f’i Eﬁ’éﬁﬁtiﬁf’i EFiéJiEf‘

Location Duration Ex Mg MgO Average CK yield Average + Mg yield Average increase
(%) (ng/g) (kg/ ha) (t/ ha) (t/ ha) (t/ ha)

] AR 1993 ~1996 20 35 20 .71 21 .65 0.94

Yingde , Guangdong

AT 1993 ~1996 62 35 9.23 9.79 0.56

Hangzhou , Zhejiang

i seetd 1992 ~1993 35 35 7.69 8 .00 0.31

Angi, Fujian

W44 % 1996 ~1997 69 42 3.32 3.48 0.16

Shaoxing , Zhejiang

Vg L 1996 ~1997 48 42 20 .25 21 .57 1.32

Shengxian, Zhejiang

2 iS50
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Table 3  Distribution profile of exchangeable Mg content in tea soils from main tea producing provinces

+)Z I H LM R Exchangeable Mg (ng/ g)

Depth Item <20 20 ~ 39 40 ~ 79 >80 Total
# 1 Surface soil # Frequency ( %) 34 .2 23.7 23.0 19.1 100 .0
0 ~20cm SFEIH Mean (pg/ @) 13.0 28 .3 58.9 162 .8 56.1
Lt Subsoil A Frequency ( %) 35.9 29 .1 17.5 17.5 100 .0
20 ~40cm SFEIMH Mean (pg/ g) 12.1 27.6 55.6 182 .3 54.0

DT 287 AMFERL A FE AR L DL 0 ~15 cm A 15 ~30 ¢m

Total 287 samples . At part of the sites surface soil and subsoil were taken from 0 - 15 cm and 15 - 30 cm, respectively



818 BeOoE kR Mk RBE O 35 &

K4 W AT B B B I M P A AT R AR
Table 4

Content of exchangeable Mg in different soil types of tea gardens in China

Z bl R R BRI 2135 iAW Tite 2145
Type of soil Brown earth Yellow-brown earth Red earth Lateritic red earth Laterite
E AR Range (pg/ g) 88 .4~215 .4 9.2~316.2 1.8~288 .4 3.9~248.0 4.4~124 .8
T44 Mean (ug/ ) 125 .4 94 .2 35.3 22.3 17.1

2.1.2 ZRp R SR R BAR AR
AT A L () T LA 4y (B LR R
D G ERATIFIH NH, OAC ELHR LI VAL
T THRG0, EEEE R 1. R 17 A RN
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— FRLLIERI% 2L 1K & SAK T 100 ~ 200 pg/ g , M3
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Table 5 Biomass, nitrate reductase activity and concentration of amino acid as influenced by Mg nutrition
s SR I R AR B SR RIS i i
Treat ment Biomass Free amino acid in leaves Free amino acid in roots Nrase éCthlty
( g/ plant) (mg/g) (mg/g) (umol NO,” /gFw. h)
CK 27 .4b 11.12b 3.92a 317.1b
+ Mg 33 .8a 13 .24a 4.20a 391 .3a

DB RO ERALE 2 B RREF L .

a occured in the same rank means no defference ; a and b occured in the same rank means the defferevce is significant .

6 BRI AR i B RS IR K 2 I A R 5 R 5

MR EER T Y H S RIET 50 /g
I BT MCR A S0 . TR A IO A e 4
FeH] A el B A BRI — Bl WA
T BB OR T TR A i 2
BRI L HEAC P B AR AT B0 40 g g

Table 6 The concentrations of free amino acid, polyphenols and caffeine in tea from field experiments
o N RIEFR  Free amino acid V4] Polyphenols WIHERS,  Caffeine
TR Hb A TR i) . o oy
Site Sampling time CK  +Mg FIEACR CK  +Mg  BRIEACR CK  +Mg RNEACR
(mg/g) (mg/g) Mg effect( %) (mg/g) (mg/g) Mg effect( %) (mg/g) (mg/g) Mg effect( %)
AR s 1993 fEHAR 27.92  29.77 +6.2 265.3  257.7 -2.9 37.90 37.91 0
Yingde , Guangdong  Spring tea,1993
1993 KA 12.56 13.78 +8.8 2543 2232 -13.9 27.12  27.06 -0.2
Autumn tea,1993
1996 FH A 20.17 21.58 +6.5 316.4  316.4 0 37.50 38.76 +3.2
Spring tea,1996
1996 Ak 20.50 20.75 +1.2 3275 3353 23 32.16 38.58 +16.6
Autumn tea,1996
WAL 1993 EHA 30.71  32.47 +5.4 266.4  262.6 -1.4 36.19  37.36 +3.1
Hangzhou, Zhejiang ~ Spring tea,1993
1993 4Rk 14.20 15.40 +7.8 241.8 239.4 -1.0 2912 31.30 +7.0
Autumn tea,1993
1994 FFHA 21.90 22.80 +3.9 - -
Spring tea,1994
1994 Rk 9.90 11.90 +16.8 - -
Autumn tea,1994
agres 1993 HFHA 27.85 28.18 +1.2 251.3 2359 -6.5 37.68  38.49 +2.1
Anxi, Fujian Spring tea,1993
1993 4Rk 9.75 11.62 +16.1 259.5 2505 -3.6 24.95  25.56 +2.4
Autumn tea,1993
Wi B 1996 AR5 21.80 23.10 +6.0 268.7 2661 -1.0 2.8 2.5 -13
Shengxian , Zhejiang Spring tea,1996
1996 Rk 18.90 20.10 +6.3 265.4 2724 +2.6 19.7 199 +1.0
Autumn tea,1996
WA 1996 F-H 4% 32.20  34.50 +7.1 296.5 298 .8 +0.7 298 29.7 -0.3
Shaoxing ,Zhejiang Spring tea,1996
1996 Ak 19.10  19.90 +4.2 298.5  296.6 -0.6 241 246 +2.1
Autumn tea,1996
- TARME Not determined
s itk SRV R 7 25 b X 20 438 5% [l vh B 11 Bl
BIER] T 60 whidi . BT %ISR & 2L,
FAERAE TN LIS B B B B AR R B A B BV A R R LA .

AR RS R R AR AT e M B R i
AEAHAE B AT 2 DGR HR AL R
A PTANE . FATHA] NH, OAC LR R TR
AR A M BT A G2t e i, HLOL A B o 32 by LA
I R R ARG DR AR BRI )
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