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e I A B f i, BRI R A R DL T3 IR . S AU BAR (R, S) - HKE & R A T EL
FXPRRA, Horp DL T n (SR n(HER) n(BUEDZR) = 100:0:0) A FELMR P (R, S) - 5K E & fm, T4
SEPRLABRRRAR A (R, S) IR E R B S . GG M B AT EHAFRIES AR, BB IENER
RIEMER A & A B B2 5 B, A DA B, 256 m v fie T 2408, B0 FH 4 S ARV 28 U0 Y
ey 75:25 BB A AN AR Y, 456 R T (R, S) —5 IR B & =, B iU P4k 78 RS S AW B i & 1y
25:75 WEAZHIE,

KGR AR BRI, AR AR, SR T, (R,S) KA A=

RESES: Q945.3; Q945.79; S567.2  XHKARE: A XEHS: 1674-7895(2017)01-0021-09

DOI: 10.3969/j.issn.1674-7895.2017.01.03

Effects of nitrogen form and ratio on growth and active component content in summer-planted
Isatis indigotica 'TANG Xiaoqing, YANG Yue, LYU Tingting, ZHANG Yi, LI Yan, WANG Kangcai
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Abstract; Taking Isaiis indigotica Fort. from Shanxi as experimental object, effects of ammonium
nitrogen (NH,"-N) , nitrate nitrogen (NO, -N) and amide nitrogen [ CO(NH,),] with different ratios
on seedling growth, contents of soluble protein and total nitrogen in leaf and root, polysaccharide content
in root, relative chlorophyll content in leaf, contents and accumulations of indigo and indirubin in leaf
and (R,S)-epigoitrin in root of summer-planted . indigotica were investigated by pot culture method.
The results show that leaf dry weight per plant in all nitrogen treatment groups is higher than that in the
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control (without applying nitrogen) group, but root dry weight per plant is higher or lower than that in
the control group. In which, in T4 [ n( ammonium nitrogen) :n( nitrate nitrogen) :n( amide nitrogen) ] =
25:75:0] treatment group, dry weights of leaf and root per plant are the highest, and are generally
significantly higher than those in the control group and other nitrogen treatment groups ( P<0.05). While
root/shoot ratio in all nitrogen treatment groups is significantly lower than that in the control group. There
is no significant difference of soluble protein content in leaf between all nitrogen treatment groups and the
control group, but soluble protein content in root, total nitrogen content in leaf and root and relative
chlorophyll content in leaf in all nitrogen treatment groups are generally significantly higher than those in
the control group, while polysaccharide content in root is higher or lower than that in the control group. In
which, in T6 [ n( ammonium nitrogen ) :n( nitrate nitrogen) :n( amide nitrogen) ] =0:75:25] treatment
group, polysaccharide content in root and relative chlorophyll content in leaf are the highest, and in T3
( n( ammonium nitrogen ) :n( nitrate nitrogen ) :n( amide nitrogen) ] =50:50:0]) treatment group, soluble
protein content in leaf and root is relatively high. Indirubin content in leaf in all nitrogen treatment groups
is generally significantly higher than that in the control group, indigo content in leaf in most nitrogen
treatment groups is significantly lower than that in the control group, while accumulations of indirubin and
indigo in leaf per plant in all nitrogen treatment groups are generally higher than those in the control
group. In which, content and accumulation per plant of indirubin in leaf in T2 [ n( ammonium nitrogen) :
n( nitrate nitrogen ) :n( amide nitrogen) ) =75:25:0) treatment group are the highest, indigo content in
leaf in T6 treatment group is the highest, while indigo accumulation in leaf per plant in T3 treatment
group is the highest. (R, S)-epigoitrin content in root in all nitrogen treatment groups is generally
significantly lower than that in the control group, in which, that in T1[ n( ammonium nitrogen) :n( nitrate
nitrogen ) : n ( amide nitrogen) ] =100 : 0 : 0] treatment group is the highest, and (R, S)-epigoitrin
accumulation in root per plant in T4 treatment group is the highest. The comprehensive analysis result
shows that there are obvious differences in growth and active component content in summer-planted /.
indigotica by appling nitrogen with different ratios and forms. Therefore, it is suggested that combined
indirubin content in leaf, ammonium nitrogen and nitrate nitrogen with molar ratio of 75 :25 can be used
as compound nitrogen fertilizer for the purpose of harvesting leaf, and combined (R,S) -epigoitrin content
in root, ammonium nitrogen and nitrate nitrogen with molar ratio of 25 :75 can be used as compound
nitrogen fertilizer for purpose of harvesting root.

Key words: summer-planted Isatis indigotica Fort. ; nitrogen form; nitrogen ratio; growth trait; indirubin
content; (R,S)-epigoitrin content

A (NO, -N) MIEZ AR (NH,  -N) J& Ak

526 &

[RIEIE AR, XA B30 PE A B K 4 Bl FOC R
MR AP 52 W R BT A AP A 2 5 0 AR AR A P, o

AR A DL R, WA RE M I H AR
FILA M e e Re A B8R & H 5 ( Glyeyrrhiza uralensis
Fisch.) " ¢ & ( Pinellia ternata ( Thunb.) Breit.])
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AR Tk T IR RER T 2013
A8 H 24 HEERD, SCR MR AE R s R K24 T 252
I 52 3 5l ) BEORE S P, SR T 28R (R IG5 A F AR
44 e¢m JEEHAR 30 cm 5 35 em) JrEG, AR B LR O iR
AMBHE (KB 2 D) IRGHET, K E
4 55 Lt IS ) SRR B A A
8 Bk, 478 &, PTG 4l (AR) .
1.2 A%
1.2.1 St ARGk RN R E L
AhEE, S MR SCHk [ 9, 12] & 13 DAY, B CK,
n(EEER) n(HAR) n(BEKAER)=0:0:0;T1,
n(EER) n(HER) (ISR )= 100:0:0;T2,
n(EER) n(HER) n(BEHEER)=75:25:0;T3,
n(BESE) :n(HAE) n(WEASE) = 50:50:0;T4,
n(EER) n(HER) n(BEHEER)=25:75:0;T5,
n(EAE) (AR n(BIEASE)=0:100:0;T6,
n(BEBR) n(HER) (ISR )=0:75:25;T7,
n(ESR) n(HEAR) n(BHESE)=0:50:50;T8,
n(BESE) :n(HAE) :n(WEEASE) = 0:25:75;T9,
n(BER) n(HEAER) n (B )=0:0:100;
T10,n (AR n(HAR) n(BESR)=25:0:
75T, n (BEBR) n(WMEAR) n(BEESR) =
50:0:50; T12, n (B AR) n (AR n (B
R )=75:0:25, Bk CK(XFHE) 240, 45 Ab B 21 1 4% R
FIRARRIRRIEAS BB HAE FEACE 200 A [
TEARRE, Bl AL B, - i b BV b B/ —
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40 d FFURHEATALEE 55 1 R UEHEAL PRV, B 10 d DediE
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FH =K (MR R G 72 :28) TR 5 1 TR R U 2 A Ui i
0.400 mL - min™", ¥ 30 °C; 28484 46 0 9% K
289 nm, #FFEE 5 pL,

353 P PR T MR 20 g - mLT' Y EE A
FIEE B LLARE S B W02 717 Re P 00 B 1 ) et
W v B R T ) i — 2R 371 5o VA R ) BB s U
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HERVATR 5 L, 3 LR (s SRR e, D)0 T
FUORBAAR (y) R A it R R AL A () LG
VA7 BERE B IR 7 FE A y=0. 117 9x-0. 037 3(n=
3,r=0.999 7) , B ELLAYRIH T #E R = 0. 184 4x—
0.0351(n=3,r=0.999 9) .

S HSCHIR[4]21-22 197 % 45 AR S B RO
AR 3R, B LR ERE AR E |, 5
R A A R1)E 7 2 40 8 AR o e R e R
ANE
1.2.2.4 WHP(R,S)-HKEGT RN E S ROCH
[4]205-206 Y7L EMR A (R, S) —5KF I & i,
WEAVEME A, 8 5 B30 AR €53 (UPLC) 2514 : Acclaim
RSLC120 C,Z3#HrHE (3.0 mmx100 mm, 2.2 pm), LA
FH it — JoT £ 7345 0. 02% BRI W (IR FRLLE 7 :93) i
A, FiE 0. 400 mL - min™" MR 30 °C ; AN
Wk 245 nm, HEEER 5 pl,
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ERE 1.0.2.5.5.10,20 140 pg - mL'fA(R,S) -
EHEPREE I, ¥ LR s A AR | E A
i 5 pL, DA AARAR (y) WF0 A A A i
AR () BAA A TR, (R, S) 5K 1 [nl 5 5 72
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1.2.2.5 ZHEMAIEIEE AR S ENE SRR
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FEWE G—250 310N S R RAR R AT R AR R
o, BMERER 3R,
1.2.2.6 MR SEASEINE &R FIR
Bl FMRBIR -1 AL S A S B 2 s D™
75, 1 Kjeltee 2003 FLIGE R (S14Z FOSS A H) 43
S AR P B EVES BE BEMRE EA 3 K
1.3 HUEALE

RPERE S e s B BAMI(R,S) - IKHES &,
Fi R A BRR AR R = BURRAS [R5 1 B 8 A AL
BTSSR B BRI (R, S) -5 KB
PR R,

FH EXCEL 2010 1 SAS 9.2 483143 B #cf4: *
SCIECIESAT T, R A de/ e P 2 7k (LSD) i
T2 HE

2 HERFAMN

2.1 FEESKEILNEZEREHMRFRERLR
7 b B 4 i

ARVRE IS BB X B 3% #A AAR A9 1
R H A R LR 1

2 1 AT D0 il e Ak B A 4R S i 1 Sk e S5
YR TX R (CK, A AR ) 4, Horf, T4 (n (5
AR n(HEE) n(BEEAR)=25:75:0) AbHi4
(R BRR I B ok, BB 25 T H b AR R4 (P <
0.05) ;T2(n(ESR) :n(HER) n(BEEER) =
75:25:0) A1 TS (n (AR n(HER) n (WA
)= 0:100:0] Kb B 1 B I 5T B VR 22, U I
A A A ZURC G e FH 53 2t A 28 1A R T SRR AR
TR,

H 2 1R n] 0L R R R R T A5 S B B A 5
BARRAR S5 174 5 i) 5 H o B I R A Y 5 A
TEZS TIn (BER) n (ESR) tn (WIS
A)=100:0:0) . T6[ n(#SR) :n (AR n (B
BR)=0:75:25) TT(n(EER) n(HER) n (B
WEZSA) =0:50:50) . T8(n( %SE) :n(WHEAR) :

®1 SR (NH, -N) SR (N0, -N) MBS R ( CO(NH, ) , ) M7 B bt 34 BB FE I AR B0 F U8 RARE L IR0 (n=10) ¥
Table 1 Effects of ammonium nitrogen (NH,*-N) , nitrate nitrogen (NO; -N) and amide nitrogen [ CO(NH, ), ] with different ratios on dry
weights of leaf and root, and root/shoot ratio of summer-planted Isatis indigotica Fort. (n=10)"

Jb 3 ARIBRILENP B E Rk Bt/ g FRRAR T Bt/ g RO L
Treatment ~ Molar ratio of different nitrogen forms Leaf dry weight per plant Root dry weight per plant Root/shoot ratio
CK n(NH,*-N) :n(NO; -N) :n[ CO(NH, ), ) =0:0:0 0.50+0. 07e 1. 25+0. 22bcde 2.49+0. 09a
T1 n(NH,*-N) :n(NO;~-N) :n[ CO(NH, ), ) =100:0:0 0.5320. 14e 0.57+0. 17f 1. 07£0. 08de
T2 n(NH,"-N) :n(NO;~=N) :n[ CO(NH,), ) =75:25:0 1. 62+0. 15b 1. 71+0. 24ab 1. 06+0. 10e
T3 n(NH,*-N) :n(NO;™=N) :n[ CO(NH,), ) =50:50:0 1. 43+0. 18bed 1. 71+0. 23ab 1. 20+0. 09bc
T4 n(NH,*-N) :n(NO;™-N) :n[ CO(NH,), ) =25:75:0 2.46+0.42a 2.50+0. 28a 1. 02+0. 07ef
T5 n(NH,*-N) :n(NO;~-N) :n[ CO(NH, ), ) =0:100:0 1. 60+0. 16b 1. 59+0. 11bc 1. 00£0. 10ef
T6 n(NH,*-N) :n(NO;~=N) :n[ CO(NH, ), ) =0:75:25 1.05+0.21d 1. 20+0. 10cde 1. 15+0. 13cd
T7 n(NH,*-N) :n(NO;™=N) :n[ CO(NH, ), ) =0:50:50 1. 15+0. 20cd 1. 07+0. 21de 0.94+0. 10f
T8 n(NH,*-N) :n(NO; -N) :n[ CO(NH, ), ) =0:25:75 1.01+0. 15d 1. 21+0. 22cde 1. 20+0. 08bc
T9 n(NH,*-N) :n(NO;™-N) :n[ CO(NH, ), ] =0:0:100 1. 13£0. 21cd 1. 08+0. 04de 0. 96+0. 10f
T10 n(NH,*=N) :n(NO;~=N) :n[ CO(NH,), ) =25:0:75 1. 21x0. 22bed 1. 52+0. 09bed 1.26+0. 10b
T11 n(NH,*-N) :n(NO;~-N) :n[ CO(NH,), ) =50:0:50 1. 36x0. 54bed 0.91+0. 22ef 0. 67+0. 09g
T12 n(NH,*-N) :n(NO; -N) :n[CO(NH,), ] =75:0:25 1. 51£0. 20cd 1. 49+0. 21bed 0. 99=+0. 08ef

D &3 H S R /NG PR R A AL B ] 25 5 i 35 (P<0. 05) Different lowercases in the same column indicate the significant difference among different

treatments ( P<0.05).
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n(BEEAR)=0:25:75) T9(n (BB E) n (A
) n (WS A )=0:0:100) F T (n (BB ER) :
n(AHASR) sn(BEE AR ) = 50:0:50)6 AL BRZH 1)
FARRAR T BB T 6 FR 20 5 T4 b HR 20 9 PR AR T
HERK, H B E R E S T H AL T2 T3
(n(EER) n(HER) n(BHEASR)=50:50:0)
AEERL M AR T R 2, R4S R Bos .
T4 F1 T2 AbFRLH ( BB 2 2Rl 4 U C & it ) g
SRR T SRR AR WA I AR A R T L R AR R T T
AR R, 3 FOR A8 20 2= Sl it FH Ak B4 rp DA 285 00
T RE S W RRAR T T AR A R R

2% 1 3B R O it LA BRAH SRR AA 1 AR T He 24
WEM T A, A= " EE SR, SEL Rk
B A T U B T B T 3 e e S v
BRI R NI HEAR R 9 A2 4 TLL TS AN
T9 Ab 34 AR 5 LE 43 51 45 % R AR T 57. 03%
59. 84% 1 61. 45% , Ui 3 FIE A E R N B G FS HHAR
gk LU 52 ) H K B /IR R A T e A R i A RN
2.2 FEESKEEXNEHFRBEMHMBRPATRES
HREMARSENZMN

ARV R T AS BE b 4% i i AR A o m i
PEEE TR S e W3R 2,

2% 2 0] UL R [R)R EEA FEC Lo B 4% 4 5
AR AT (A 0 & s I AN R, T (n (4% 2
R) n(BER) n(BEEASR)=0:0:100) T3 n( £
BA) n(HER) n(BEMEAZ)=50:50:0) F1 T7
(n(EEER) n(HEER) n(BEEEZ)=0:50:50)
AL FRZE AT R BT A R TR IR (CK, ANt
HAEAZR)H HB2EF A EE(P>0.05), Bk T12(n(#
BR) n(ER) n(BEEASR ) =75:0:25) 40 FH2
A, HoAh A BRAAR o] i AR T B Y X
HRZH (P<0.05) , Hivr, T3 4b 35 40 AR v vl 95 1 45 11 ot
S, UL ACA A T E A AR rh AT B
B, HESAAMERB S (n(ESR) -
n(THAR) = 50:50 ) f A A T 42 = 2376 #8805 i R AR
HR AR T A

P % 2 o AT L . it S0 A0 S 3 P i RAR A
BAGEYEES XA, Kb T1(n (S
) n(MEER) n (AR )=100:0:0) ZbH 4]
BREFS T SV S R, U0 B S A R A
WP SE S I AR A RS AR B A A =
WL T (n(BEEE) n(BEER) n(BRESR) =
50:0:50) ZbBRZH f i, X HRALAY 2. 19 £i5, At
AL DL il 25Kk P B4 A A T I R AR BB A% L A A A
R RER,

®2 HEE(NH,-N) SR (NO; -N) B ESE(CO(NH, ), ) M ARREMERBRENMRAATAEEARMSATENRNT

(n=3)"

Table 2 Effects of ammonium nitrogen (NH,*-N), nitrate nitrogen (NO; -N) and amide nitrogen [ CO (NH, ), ) with different ratios on
contents of soluble protein and total nitrogen in leaf and root of summer-planted Isatis indigotica Fort. (n=3)"

AT LR RS9 R 2 B -
Qb3 ARIAZTES MY B = L ?’E/mg 8 Total nitrogen content in different parts
Treatment Molar ratio of different nitrogen forms Soluble protein content in different parts
- Leaf 2 Root M Leaf R Root
CK n(NH,*-N) :n(NO; -N) :n[ CO(NH, ), ) =0:0:0 59. 28+4. 44abc 62.22+5.01f 160. 97+3. 67¢g 79.44+2. 42h
Tl n(NH,*-N) :n(NO; -N) :n[ CO(NH,), ) =100:0:0  51.43+4.22¢ 69. 62+3. 87de 269. 82+3. 67a 162. 72+2. 40b
T2 n(NH,"=N) :n(NO; =-N) :n[ CO(NH,), ) =75:25:0  54.99+2. 77hc 67.19+3. 35de 216. 15+4. 85e 122.49+3.72¢g
T3 n(NH,"-N) :n(NO; -N) :n[ CO(NH,), ) =50:50:0  63. 08+4. 49a 79.40+4. 19a 234.68+2. 67c 154.30+3. 49¢
T4 n(NH,"=N) :n(NO; =-N) :n[CO(NH,), ) =25:75:0  59. 12+3. 22abc 71.26+3.48bede  215.67+3. 62e 143.36+3. 78e
T5 n(NH,*-N) :n(NO; -N) :n[ CO(NH,),) =0:100:0  55.28+3. 88hc 76.98+4. 12ab 211.78+2.76e 146. 62+3. 50de
T6 n(NH,*-N) :n(NO; -N) :n(CO(NH, ), ) =0:75:25  56.40+6. 09abc 73.24+5.72bcde  217.48+3.39 136. 53+2. 98f
T7 n(NH,"-N) :n(NO;™-N) :n[ CO(NH,), ) =0:50:50  59. 74+3. 60ab 74.88x1.61labed  235.70+3. 30c 151. 38+3. 73cd
T8 n(NH,"-N) :n(NO; -N) :n[ CO(NH,), ) =0:25:75  58.67+4. 10ab 70. 64£2. 69cde 226.43+2.27d 143.72+4. 18e
T9 n(NH,*-N) :n(NO;™=N) :n[CO(NH,),) =0:0:100  63. 19+4.93a 75. 89+5. 44abe 236.45+3. 00c 156. 03+3. 60c
T10 n(NH,*-N) :n(NO; -N) :n[ CO(NH, ), ) =25:0:75  55.38+3. 7dbc 68. 60+5. 74e 203. 54+1. 26f 122.21+2. 08g
T11 n(NH,*-N) :n(NO; -N) :nCO(NH, ), ) =50:0:50  57.48+3. 64abc 69. 40+3. 88bed 252.21+2.17b 174. 20+4. 46a
T12 n(NH,*=N) :n(NO;"=N) :n[CO(NH,), ) =75:0:25  59. 11x4.21ab 60. 30+2. 30f 212. 09+5. 46e 131.39+2. 30f

D [F] %) Fr A R 1 /NG bE s 45 A P R] 22 57 1 3% ( P<0. 05) Different lowercases in the same column indicate the significant difference among different

treatments ( P<0.05).
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2.3.1 sHRP SHEEZOHa HE 1-A AT IL.T6
(n(ESER) n(HER) n(BMEER)=0:75:25)
Ab PHEH BT A AR T 20 B e d s, IR (CK R
Tt PR ) 1A 1. 10 475, 535 i 0 A 20 B U A b
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Relative chlorophyll content

CK T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
ALPRZH Treatment group

CK: n(NH,*-N) :n(NO; =N) :n( CO(NH,),)=0:0:0; TI: n(NH,*=N) :n(NO; =N) :n(CO(NH,),) =100:0:0; T2; n(NH,"-N) :
n(NO; =N) :n{ CO(NH, ), ) =75:25:0; T3: n(NH,*-N) :n(NO; =N) :n[ CO(NH,),) =50:50:0; T4: n(NH,*-N) :n(NO;~ -N) :
n[CO(NH,),)=25:75:0; T5: n(NH,*~N) :n(NO; ™ -N) :n[ CO(NH,), ) =0:100:0; T6; n(NH,*-N) :n(NO; =N) :n[ CO(NH,),) =0:75:
25; T7: n(NH,*=N) :n(NO;~=N) :n[ CO(NH,), ) =0:50:50; T8: n(NH,*~N) :n(NO; =N) :n[ CO(NH,),) =0:25:75; T9; n(NH,*-N) :
n(NO; =N) :n[ CO(NH,),) =0:0:100; T10; n(NH,*-N) :n(NO; =N) :n[ CO(NH,),) =25:0:75; Tl11; n(NH,*-N) :n(NO, =-N) :
n( CO(NH,),)=50:0:50; T12; n(NH,*-N) :n(NO,; -N) :n{ CO(NH, ), ) =75:0:25. &[] f)/NE 58 % 4 b Ha) 22 53 8.3 (P<0.05)

Different lowercases indicate the significant difference among different treatments (P<0.05).

Bl1 8% (NH,*-N) FEER(NO; -N) MEESR(CO(NH,), INARERIL N EERERFSESR(A)F

ARt REEXN S E(B)

IR (n=3)

Fig. 1 Effects of ammonium nitrogen (NH,*-N) , nitrate nitrogen (NO; -N) and amide nitrogen ([ CO(NH, ), ] with different ratios on
polysaccharide content in root (A) and relative chlorophyll content in leaf (B) of summer-planted Isatis indigotica Fort. (n=3)

2.4 FERSREILNEBRETERSSERE
B EEM N

ARV A ZRIEAS BE L 534 48 W5 A [R) 36 14 B 3
B SRR B R A D3R 3
241 et P REFRELLSTALEIRMESTH
ol BRI IR T3(n (AR n(HAR) :
n(WEREASR) = 50:50:0) Il T6 (n (BB R) n (THAE
R n(BEIEASE) = 0:75:25 ) A FRL A1, Hofth it b 31

ZH R rh i AR AR T R (CK, A TR R 4,
Hidr T6 AbH 2H - Hh e W5 S i e, AT IR 1. 10

i, 3 e T X B R At it A AL FR A (P<0.05) 5 7
3FESR R AL B T, T1(n (BEASR) tn (AHZS

R) n(BEHASR) = 100:0:0) T5(n(FAER) n (FHA
R n(BEIEASE)=0:100:0) A1 TO n (84S R) n (Hl
BR) :n(BEEASE) = 0:0:100) 40 BEZH M- e v & &
A3 VAR FRZ AR T 28. 91% .10. 94% F11 15. 63%
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F®3 HEER(NH, -N) FEER (N0, -N) MBS R(CO(NH, ), JWAREIL M EEREEER S S BR LSRR RBHOMM (n=3)"
Table 3 Effects of ammonium nitrogen (NH,*-N), nitrate nitrogen (NO; -N) and amide nitrogen [ CO (NH, ), ) with different ratios on
content of active components and their accumulation per plant in summer-planted Isatis indigotica Fort. (n=3)"

W AR R . . . .
Treatment Molar ratio of different nitrogen forms L DYH eve pL by ove
CK n(NH,*-N) :n(NO;-N) :n[ CO(NH,), ) =0:0:0 0.128+0.003b  0.027+0.002g  1.124+0.021b  0.064 0.014 1.405
T1 n(NH,*-N) :n(NO; -N) :n[CO(NH,), ) =100:0:0 0.091+0.002g 0.046+0.001d 1.265+0.005a 0.048 0.024 0.717
T2 n(NH,"-N) :n(NO;™-N) :n[CO(NH,),) =75:25:0 0.105+0.004e  0.079+0.004a  1.007+0.013fg 0.170 0.128 1.721
T3 n(NH,"=N) :n(NO; =N) :n[ CO(NH,), ) =50:50:0 0.131+0.003b  0.026+0.002¢ 1.057+0.005d 0.187 0.037 1.805
T4 n(NH,*=N) :n(NO; =N) :n[CO(NH,),)=25:75:0 0.072+0.002h  0.042+0.003¢  1.053+0.009de 0.177 0.103 2.632
TS n(NH,*-N) :n(NO; -N) :n[ CO(NH,), ) =0:100:0 0.114+0.003d  0.036+0.002f 1.009+0.011f 0.182 0.057 1.607
T6 n(NH,*-N) :n(NO; -N) :nCO(NH,), ) =0:75:25 0.141£0.003a  0.050+0.002cd 0. 863+0. 004] 0.148 0.053 1.034
T7 n(NH,"-N) :n(NO; =-N) :n[ CO(NH,), ) =0:50:50 0.127+0.003bc 0.058+0.003b  1.078+0.022¢  0.146  0.067 1.155
T8 n(NH,*=N) :n(NO; =N) :n[CO(NH,),)=0:25:75 0.091£0.002¢  0.052+0.001c  1.039+0.007¢ 0.092 0.052 1.254
T9 n(NH,*-N) :n(NO; -N) :n[CO(NH,),)=0:0:100 0.108+0.003¢  0.057+0.004b  0.992+0.003g 0.122 0.065 1.072
T10 n(NH,"-N) :n(NO; -N) :n CO(NH,), ) =25:0:75 0.114+0.003d  0.057+0.001b  1.110+0.012b  0.138 0.069 1.683
T11 n(NH,"=N) :n(NO;"=N) :n[ CO(NH,), ) =50:0:50 0.096+0.002f  0.060+0.003b 0.966+0.005h 0.130 0.081 0.881
T12 n(NH,*-N) :n(NO; -N) :n[ CO(NH, ), ) =75:0:25 0.123+0.004c  0.032+0.002f 0. 946+0. 005i 0.186 0.048 1.410

D Cpp s M PEERE A Indigo content in leaf (mg + g™') 5 Cpyy s M HP#EELT A Indirubin content in leaf (mg + g7') 3 Coye: WP (R,S) - KER
it (R,S)-epigoitrin content in root (mg + g™ )5 Ap : BRI EE B B it Indigo accumulation in leaf per plant (mg) ; Apyy : SARM HifE ELLH
21 Indirubin accumulation in leaf per plant (mg) ; Agye: SRR H(R,S) —HKHEFRE (R,S) -epigoitrin accumulation in root per plant (mg) .
[a] 3 H S ] B /NG bk 38 7R 45 b B ) 25 53 5 2 ( P<0. 05) Different lowercases in the same column indicate the significant difference among different

treatments ( P<0.05).
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