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Effect of Different Nitrogen Forms and Ratios on Quality and the
Contents of Trace Elements of Perilla frutescens (L. ) Britt

SUI Li, YI Jianing, WANG Kangcai® , XUE Qi, LIANG Yongfu

(College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: We conducted pot culture experiment to study the effect of different nitrogen forms[ NH,  -N,
NO; -N, CO(NH,), ] and ratios on the changes in nitrate and nitrite contents, the contents of nutrients
and medicinal ingredients of Perilla frutescens (L.) Britt seedlings. We studied the impact of different ni-
trogen forms and ratios on the P. frutescens which mainly includes dynamic changes of nitrate and nitrite
contents, nutritional components, mineral elements and secondary metabolites, in order to provides a the-
oretical basis for the rational application of nitrogen fertilizer in P. frutescens cultivation and production.
The results showed that: (1) the contents of nitrate and nitrite in P. frutescens leaves accumulates with
the time proceeding. Before harvesting, nitrate content reaches the lowest point when NH, "-N /NO, -N
was 100 ¢ 0, the content of nitrite reaches the lowest point when NH, T-N/NQO, -N was 25 : 75. (2) The
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contents of soluble sugar and starch achieved the highest level when NH, " -N/NO;  -N was 0 : 100, but
the contents of free amino acid and Vc achieved the highest level under amide-nitrogen treatment; The con-
tents of P, K and Ca had their maximum values when NH, "-N/NO, -N was 50 ¢ 50, the contents of Zn,
Fe and Mn had their maximum values when NH, "-N/NO;  -N was 100 : 0, and the content of Mg was
peaked when NH, "-N/NO,  -N was 0 : 100. (3) The contents of total flavonoids, volatile oil and rosma-

rinic acid firstly increased and then declined constantly along with the increase of NH, "-N/NO, ~-N ratio,

and these contents peaked when NH,  -N/NO; -N was 25 :

75; The relative content of anthocyanin a-

chieved the highest level under amide-nitrogen treatment. In the cultivation and production of P. frutes-

cens, when the NH, " -N/NO, -N ratio of 25 : 75, we can get the best medicinal quality and nutritional

quality, and control the content of nitrite.
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JECO. 2 pm) 3 U8, BB BDAS . SLE AL AR LC-
20AT B e OB A 35 A, £33 2% £ : Diamonsil
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Table 1 The nitrate accumulation in P. frutescens leaves under different

nitrogen forms and ratios(x4s, n=23)

i 2 £k 1= Nitrate content/(mg/kg)

Vi B2 5 % & Nitrite content/(mg/kg)

Ak 7

Treatment 6 A June 7 H July 8 A August 6 H June 7 H July 8 H August

100 : 0 0.78+0.01e 1.7640.03e 2.38+0.08e 0.28-+0.02b 0.35740.01d 0.4740.02d

75+ 25 0.9940. 0lbc 1.75+0.02e 3.14740. 04cd 0.2140.02¢ 0.3940.01c 0.53%0.01c

/I\]I\f([)‘;ll\f\] 5050  1.1440.02a  1.8340.02d  3.5340.10c  0.3340.0la  0.5340.0la 0.7240.02a
25+ 75 1.0540. 04b 2.28+0.03a 4.1040. 26b 0.25+0.02b 0.33740.02d 0.42740.02e

0: 100 0. 8440. 04d 2.15+0.01b 5.1140. 66a 0.3640.01a 0.4840.01b 0.64740.01b

CO(NH3)» 0.9940. 03¢ 1.9440. 03¢ 2.70+0. 16de 0.27+0.03b 0.3940. 00c 0.50740. 03cd

TE < [ 5 B8 T AR [) 7 B 30 b B ] 2% 53k 500 W K. R I

Note : Values followed by different letters in a column are significant different among treatments at the 5% level. The same as follows
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Table 2 The contents of soluble sugar, amylum, amino acids and Vc in P. frutescens leaves

under different nitrogen forms and ratios (x4s, n=3)

fb 7 T M B E M P Ui B SR O #ih% CHE
T tment Soluble sugar content Amylum content Amino acids content Ve content
reatmen /(mg+g ) /(mg+g b /(mg+g D) /(mg + 100g~ 1)
100 : 0 0.0940.01b 0.46=+0.02b 0.7540.01b 17.42+0. 18e
75+ 25 0.087+0.01c 0.447+0.01c 0.65+0.01c 21.4340.83d
NHC’N 50 ¢ 50 0.04=£0. 00d 0.36=£0.00e 0.62£0.01c 27.13+0.12b
/NO; ~-N
2575 0.067+0.01c 0.4240.01d 0.5540.03d 25.4740.67¢
0: 100 0.1140.01a 0.507£0.02a 0.43%+0.01e 27.337+0.30b
CO(NH3)» 0.08+0.00c 0.44+0.00cd 0.79+0.01a 28.404+0. 48a
3 FAEAREZEESRERETEFAHAPTRIEEENTL
Table 3 The contents of mineral elements in P. frutescens leaves under different
nitrogen forms and ratios(x+s, n=3)
Ak B WP BE Zn 2k Fe 4 Mn B Mg 45 Ca i Cu K
Treatment /(mg+g ") /(mg+g ") /(mge+g ") /(mg+g ") /(mg+g ") /(mg+g ") /(mg+g ") /(mg+g ")
100 : 0 3.314+0.04d 0.1240.00a 0.6240.00a 0.32740.00a 2.6740.02d 18.47+0.20b 0.02740.00a 42.25+0.79b
75+ 25 3.9940.20c  0.09740.00c 0.484+0.01b  0.2540.01b  2.87£0.13c 19.19£0.98b 0.0240.00a 41.34741.93bc
NH,"-N 50 : 50 4.9640.20a 0.104£0.00b 0.3740.02d 0.1940.01d 3.1840.15b 22.3141.18a 0.02240.00b 46,98+ 1. 74a

/NO; -N
25:75 4.6540.13b

0:100 4.4340.07b 0.10£0.00bc 0.6240.0la  0.234-0.00c

0.0940.00c  0.37£0.00d 0.17£0.00e 3.08+0.06b 21.754+0.65a 0.01£0.00c

42.332£0.52b

3.91+0.0la 22.1740.33a 0.024-0.00a 41.257%0.49bc

CO(NH;), 3.99+0.12¢

0.07£0.01d  0.4540.01c  0.1740.00e  3.07£0.08b 21.15+0.45a 0.0240.00ab

39.59+1.01c
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Table 4 The contents of secondary metabolite in P. frutescens leaves under

different nitrogen forms and ratios(x+s, n=3)

SR © ot A TR R A6 A X B i
T 43 Total flavonoids content < sl M Rosmarinic acid Content of
reatment /¢ 1 Content of oil/( %) ) - P
/(mg e+ g 1) content/(mg * g~ 1) anthocyanins/ (g~ 1)
100 : 0 19.85+0.72d 0.572+0.02c 3.60+0.06b 6.15+0. 22¢c
75+ 25 20.8940. 90d 0.53740.02¢ 3.3940.09c¢ 7.5640. 46b
NH, 7-N 50 : 50 22.9640.90c 0.6340.03b 2.56+0.04d 4.2140.17d
/NO; ~-N
25+ 75 28.93740. 98a 0.7440.03a 4,047+0.11a 8.35+0.11a
0100 25.20+1.19b 0.6740.01b 2.6840.08d 8.04+0.11a
CO(NH2)» 26.66=40.95b 0.6740.04b 3.65+0.06b 8.4740. 16a

HHAF A ZIE S I Feu Mn, Zn It % 1Y %
LN
2.4 FEFMSEEMREE LR H X4 RiEE
1 B % 1

A ) R BT 2 B LB e 2 9 ek A AR 3
) T N ok 3 A IR Y R ) A K
(F D, Bl A G 3E & T30t B b g
T R4 22 0 A o B 4 S T R B AR OF S E NHL -
N/NO; -N 2y 25 75 Wik # e KfH. H 2 ¥ 5 T
P e 75 ZR0RIHG A e Y 20T L Ach B HG B B R 4y
Iy 4 e 2 A B 4 i A R Ak ORI A A
1.46.1. 15 F1 1. 09 £ . ¥ & 3t 2 1543 50 0 Fn 4 i 2
FUAE R 4 il 25 AL TR B M A AR R 1. 29,
L TOF 1. 10 4% 5 4 A 2 20 R 19k e 745 20 Ach 3L ] ) 8 2
MFER MR LS ELR HYEER T2
B RAL R, [FEF, IR R SR A R A
it 25 G L A8 7y 48 in 2 B S AT S T o P R AU A 2 Ak
G R REE NH, T-N/NO, -N 35 25 = 75 gh 3T
82 v T A A B A A e b B | A Ak B L R Tk
by 5 W E A T 100 89% . 33. 66% Fl
9. 65 %0 5 1M 42 Bl 45 Ak B 55 1 e 2 R AL B2 ) O
FRF . JIAEIR N b A 8 AR B A DA
AP Hk Sk NH, T-N/NO, -N H 25 : 75
MAEMS AW E, =FE LR EELF H=4%
R T HAALRE, LRSS R U NH, T -N/NO, -
Ny 25+ 75 AR T LRS- R R .

3w

3.1 RERSEEERILS EHM HRHEEEE . T
T S B B 8 A2 7 RIS B A 45 B T A RT RE S |
AL AL i TR R I i R R R AR . 0 T AR i

S s HoAz A VE VPN 35 B4R vh A A R 3R R0 I A 1Rk 11
TR KAL) aR B 1. ARt A DA 8Lk & =
AR AL MR i PR AR ARSI Eh 1 H SR V/F A =
S35k 3.6 mg/(kg+ d7HF10.13 mg/(kg+d™ "),
ARSI 55 v 58 T I i TR AR R A R B 1 e v 43 )
SN 5. 11 mg/kg 1 0. 72 mg/kg, iE i fik T 432
mg/kgHl 15. 6 mg/kg(F VB A E 60 kg, H BH 3K
fiEE 0.5 kg TFEO . UL A B it AR IE AN
231 | S R 5 R0 4 R £ 5 ' 0 bR L (R 7E S8 PR A
7 R I A it I S R AR A P ) e TR R R
WAHFRER A & .

3SR SR BUD OIS BB | P (S E 0/ 50
I B i L BRI | 5 B S R i TR Ak B 4 W
W I AE A A A AL BT IR B e KAE . O A
AU 2 B 2 i A R 8] A 1 £ 0 - e R
HEEAR A Wk, ZAE S5 A VUL RS R 98 %
IR RS R L & & S HAE FAR 0 . AR 5T 4%
L RN GRS Y @ N WO PNy =1
LRI IR R O i R S 2. B A Rk 8 I a] 1 3
T G R kO B A S RS = B B T AS B 2R
L TERMSCRT (8 ) 4 4 285 20 Ah 3 1) i T 3k 1% it
AR5 1 8 H A B AN AR £k & B AENH, T-N/NO,  -N
Sy 25+ 75 WAk, 1 B it A A R 23 1 A ) i
M £R B B2, AT RE I PR A VS ) Ak R R T A TR R
SR, WA WS ER B AS ACRT LU AR R
25 R WA AT DA P ALY R R A R R 3B L
191) %) e i TR i A R T I AN 5% O i R A R A A
A REZ R  IEASR ST T 6 R 40 i i 05 1 1 o,
i 12 5 7 Ak kg SO il 12 6 5 I il 192 £k i 7 i 1 1A i il
M R B AR S, — AR TR R AR A I D
[) BRF 5% 52 A i 2 s 0 I i 1R R % £ 3 A2 it A s (1]
FRIST AR I5F () 18 52 0] — R Pt 248 355 52 A 1R 6 3% 1 1) oy
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R, AU A B I I 02 A B 52 90 M A 4 A
R Coafge, RO A B o 50 ¢ 50
Ab B, 5 P T P 2 SRR T e 2 RS R T A A R
C BB I 31X 54 A 9 30 e il 1 i W 90 45 2R A0
L. ARV RER B 25360 595 7 8 m] 3 R 5 o
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TR R R oy A B L L 0 A e T B S
W ARG T e 9 A 34, O 7 A g Ak BT 2k B e R
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AT RE S A R A 25 A AT oK A& A R o
AR 32 i X AR 0 't 5 B ) A 1) i 326 A TR T
BE S A BT bl SRR R A I
SR e W REE T AR AR IE STEAEY)
PR AR i A2 22 S R Y

ST A A R B A U R L)L R AR
B At 2 1 3 A 1R A J5E B9 42 7 - 3 BE 48 o H X K
3 FSR 0 B W SCRI M) T & ik 285 000 W e ) T e ok
FHES TRy, A BF ST 45 R R W] IR0 b Fe,
Mg.Ca #l Cu & B H#RAE 4 A AL BE R e iy KL P Fll Ca
EEEA LR 50 £ 50 B e . RAEXF L
Ji DR AT R SR AT DAy — 7 TR ) A S R B S R
Ja AR F pH KA AR AL L R HO6E B 5 0 2 A
T T 5 e JFG 55 5 O — T 1 B AR B X AT RE S BH T
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