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2 [ HAY ] #F5E 2,4-R003E R R (EBR) XS #i49 4 i AWOR MR & s isvm . [ vk ] DU R
AR, 3 R AT I T R [ B MR (0. 0.5, 1.0, 1.5 F1 2.0 mg/L) EBR % 5 B4 %5 40 v AU i &2
2 5 LR TR R . [ 455 ] MRS [ BT vk BE (1) EBR R3S N B S 4 4 e B R A &
i, REAEALEHR . X ARG gkt R ReREZ ook, H Y EBR BT R 1.5 mg/L
AR B . WA [ BTV B2 i) EBR 7T BTG BT AR 46 401 1 1) U i 1 R AR IR 2 BB AN [R) BT iy JiE
1) EBR ] £ iR AR A FCAE R, H EBR BT EE N 1.5 mg/L RPRCRESS , (HIT A RIS EREAR . 58
Jiti EBR J&, H3EsERA S RN, HAE 1.5 mg/L EBR AbPEATHE . Wit EBR fff +3ERN AR & Em, mt
B A AW, [ 4518 ] Wil EBR BEGS4E R AT 4 i i A s A, JFLL 1.5 mg/L EBR SURRAL, [F]
AT BB RS A F 4 b (1 T ARG A R T4 4 B WOBOR I 75 ) 224k

KRR 2,4-RIER NS, WASH; AR, ZicE
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Abstract: [ Purpose] To study the effect of 2,4-epibrassinolide (EBR) on the nitrogen uptake of
grape seedlings and the nitrogen content in the soil. [ Methods ] Using Summer Black grape as ma-
terial, the effects of different mass concentrations (0, 0.5, 1.0, 1.5, and 2.0 mg/L) of EBR on the nitro-
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gen uptake and translocation of grape seedlings and nitrogen content in soil were studied by pot ex-
periment. [ Results ] Foliar spraying of EBR with different mass concentrations could increase the
nitrogen content of the whole plant of Summer Black grape seedlings, and increase the nitrogen up-
take, nitrogen translocation, transport efficiency and transport contribution rate of the roots, stems and
leaves of the grape seedlings, and the best effect was when the mass concentration of EBR was
1.5 mg/L. Spraying different mass concentrations of EBR could reduce the nitrogen translocation
amount coefficient and nitrogen translocation coefficient of the Summer Black grape seedlings.
Spraying different mass concentrations of EBR improved the nitrogen harvest index of roots and
stems, and the effect was better when the EBR mass concentration was 1.5 mg/L; but the leaf nitro-
gen harvest index decreased. After spraying EBR, the content of soil available nitrogen increased, and
it was the highest at 1.5 mg/L EBR treatment. Spraying EBR increased the soil nitrate nitrogen con-
tent, while the soil ammonium nitrogen content decreased. [ Conclusion] Spraying EBR can im-
prove the nitrogen transport and uptake of grape seedlings, and the best effect is when the mass con-

centration of EBR is 1.5 mg/L. At the same time, the nitrogen form in soil can change in the direction
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of beneficial to the uptake and utilization of grape seedlings.

Keywords: 2,4-epibrassinolide; grape seedlings; nitrogen translocation; nitrogen uptake

RIGREREmTE”, NRMNAERKE
B WA LA R R S R AT AT AR
BERY, AR Z 80t DX SRR KA
Flsgm, sREET, R LAMERE TR, Rk
wE, MmN, RSN H SR IE R
RARLBESRECRMRNHREIEKERE, 51k
T eI RAR S, AL IE RS, If5]
AR EEFRL, IRRERON Y, bR
RN FH 3R A 2 0 AR5 3 i ™ EE 7 e
KL, PEmfEY AR I, s ORI RN
AEMTREMERK LT, AR TR ZAXT
ERRGEMTGY

THSEE NEE (brassinolide, BR) &—Fil=EE
5 1k &%) (brassinosteroids, BRs), {5 hEE7S
KEHY NI ER, ZEFR EAARERL. 5.
ToEE FTCRIE A AR R R0, AR
. BRBEUS O UEAE Y 00 A BRACES, SRS
A, IR A AL S S B AR B, [
BS TR 28 . AR ARA M . S E R B M
Joh 3 e 7 A T A SRS, HET, CEER
BRs tHXALE WA 60 4 Fh, o, 2,4-FMEE
M (EBR) 1 2,8-1=5 715 3K B (HBR) J2:i P fi
SRR R NER, ]z T BR DIREAIE
S SIS, EBR GEUEH AN T A A0
Pt e, B RAFRIN " SAFS

W : EBR fBHEIE R Ca(NO,), JHrif X 8 R4 i
2 5 A B GSHs AEaE /N XA
WS AE 5 ' St B Th BT R kPRI it

A SRR AR (Vitaceae) # % )& (Vitis) Z4F
AT EAAEY), 2R Esah ez —, W
e A ORI &
FERARIR, BERMEFE, RN SHRRGHR
T3 F1 2 BERE A DR AP AR, B Lk A e AR
AT AR YRR, AR R H S R
HERERY, (HAEH AR AR P A R
ABRERF AR R B, S8 %)™ 5 SOk e
AN BT R HUE AR AT K
PR e T MBS i A [ BT i v B2 1Y EBR R fig i B TR
AT AR, HAYE . LGB
AL BTG TR A B fd | (O Xk F). AWFFER
FHEERGRT, 3 it A [7] 5T v B2 EBR X 4
25 )3 1 RSN 1z 1 DA RO 1 SR R 5
Mol , R 5% % 2 AW S 32 1) EBR I 5 8500
DU R 5 4)y i 35 8 b IS 09 e OR R R L3 e
et

1 M#REEZ%

1.1 R R
P A R P AR b K 22 SRR R DX AR
(N30°71', E103°86', 4k 470 m), F#f+ H =Y
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(R I AR BEAE M R . pH 7,71, AL
TH 1529 mg/g, AT 0.85 mg/g, A
i 87.99 mg/kg, WA 11.88 mg/g, HAUHEH
i 55.78 mg/kg, A 41.96 mg/kg, &4
S 15.38 mg/g.

AR R} Ay B2t o 5 PR 2 ) AR A A
B, CFFA A2 U148 S T PO Aol 2 BAR
A BiF & b B PR 2 el T 2018 AR A ZE B BT T
WA AR Apd . KRB—BE IO R ER 1454
MFRR, UHEIRAT
1.2 REEBT

T 2019 4 2—8 A 78 P ARl K22 Ll
WX AT, 2019 4F 2 A, W E M AFE KT
BB G 1 AMEE IR ZE, K4 7 em), JFAHET
RKABHAR 50L&, W2 SRS Z
TR 2%~6% MIFARKA GRS, BT
BRI N 21~23°C AN Tz,

2019 4 3 H, dEEUEHEERH: . K#E—%H T
Jod U I D 45 BR (RS2 15 em) Bk E
B (55 15 em, EHAZ 18 cm), 4453 bk, )5
P A E T IR 24 °C/10 °C (B/%). G
MAA 12 b/12 h, G538 200 pmol/(m*s) YA T.
KFREN.

WHRARE W 15 d J5, 450 1) A4 2 o i
Wi 0 G ZKXTHR) . 0.5, 1.0, 1.5 1 2.0 mg/L
EBR /KiEW, H 05 5, B3k, 453
Wo BERRYISIMERG, DL i e v EAS TR B
W% i B[] 24 9:00, RERR 7 d W 1K, & LW
3, BAAEPRERAEEE 60 mL, W I T
BRI Tl G AN ] JoT R B A TR o 2Rk BEAIL
BT ANTIEFREN, 7 d 885008 L
55301 BB Y M

TEWE AL BT IS 1 AR BE 8 d Je R Wi ik
FEIE A A & i A e — AR B 8 d
SRR R, AR 25 Al A A kKR
e, PR TOKMYE3 R, A%, T 110 C &
#H 15min, 80 CHtTHEMEFE, &M, HHA
SRINTERE 1 mm 5, 450
1.3 Febsille

FRIBCHET . B IF 2o i O A D i AR . 25
MEEMAS 0.2 g, /b /K FIk H,SO, i 5 mL,
PO, RARBR—d SR, &
5% 100 mL®", FHELICE AR e A A i RO

R 5 mL, A ARREAR W 2 mL, /D& KOH
PEFIZEIR /K 40 mL, FE51E A G 2.5 mL,
#rE 40 30 min 5 T 420 nm &b @Y, B
%R 2 W S i I AE G F8 5% PAPAKOSTA
LR IR I G R AT

HERRANR R (mg) = A EAEY =
(g HAFH AT #t (mg/g);

AR ALK LB I I i (mg) = AR ) &I &
(mg) + ZE AW (mg) + M AN E (mg);

A E AR AR IE B (me) = WA E IR A
AR (mg)—F- a8 B IR I w) I AR (mg);

R ERMRAK R = KA F Az E
(mg)/F s B i W) A& (mg)>100%:;

HEEEH MR A S TTOR = AV E Aris &
(mg)/ 4w H AT (mg)*x100%:;

SO E AR A MOR TR R = A E A
(mg)/FEAR S AR (mg)*x100%;

Rz 250 = M LR A & i (mg/g)/iR
AAGE (mg/g);

Rz g 25 = [ EIB A | (mg/g)<ih [
FREY R (M) VIR RA S & (mg/g) <R R AEY)
(k).

A SRS E S BRI
ML . KCl 23— B i Lo 3k RS K 5550 7
A RE P
1.4 HdEurs

Bl R A Excel 2010 ik 548, R SPSS
21.0 #4175 25081 (Duncan @R E LT L HE
H#, P<0.05),

2 BRGNS

2.1 EBR X E HEENH A SRR

f2¢ 1 nJ . B Wi EBR [ 2 ik 3 (1) 34
T, AT . 25 BRSNS e
A REE R R ) R P R SR S
P IREERT R O S R O SN ) SN < | 2113 9 £ 7S
A G EY7E EBR K E N 1.5 mg/L W e,
A3 3 s o R 25 0 52.68% . 34.79% . 5.65%.
9.76% F1 22.84% (P<0.05). ™% & & 7E EBR Ji
HRE N 0.5 F1 1.0 mg/L BT MR, H | 7
SR G EAUTE EBR IR N 0.5 mg/L BT
XTHR
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Tab. 1 Effects of EBR on the content of nitrogen in Summer Black grape seedlings mg/g

EBRFA &K E/(mg-L™) Jicd EX s 35 EEYVN
EBR mass concentration root stem leaf aboveground part whole plant

0.0 3.69+0.03 d 3.66+0.02 ¢ 3.93+0.04 b 3.90+0.04 cd 3.8440.03 ¢

0.5 3.994+0.02 ¢ 3.74+0.07 d 3.88+0.05 be 3.86+0.03 d 3.91+0.02d

1.0 4.78+0.08 b 4.58+0.05b 3.82+0.03 ¢ 3.95+0.02 be 4.23+0.01b

1.5 5.64+0.04 a 4.94+0.05 a 4.15+0.03 a 4.28+0.02 a 4.72+0.02 a

2.0 4.02+0.04 ¢ 4.08+0.01 ¢ 3.95+£0.05b 3.97+£0.04 b 3.98+0.02 ¢

T FZEHE R A NG PR R R A B R 22 R B 2 (P<0.05); FIH.

Note: Datas within a column followed by different lowercase letters indicate the significant difference (P<0.05); the same as below.

2.2 EBR G5 R 4 40 AR S

Hi ¢ 2 AT H1: P35 MEit EBR 5T k32 114 3
i, AT 2K RO RR AR A R
HomE R g, B mE TR, JfF7E EBR
Fa i e BE R 1.5 mg/L B e, BN R 430 B 2
HEhN 132.10%. 190.34%. 36.57% Fl 75.11% (P<
0.05). A[A] B (0.5~2.0 mg/L) i) EBR ffi%)
BT R e R R A A X TR i) i RGN 20.63%
53.45%. 75.11% F1 37.33% (P<0.05).

2.3 EBR X E R &) 4 i R s R

M35 3 Al . AN[R] T iR R Y EBR Ab BHLEY
ARSI AR . BRI RS R, HINE
EBR Gk 1.5 mg/L RCRRIE, AFESE
R I AR 2257, AU Iz i R I AR i
L R, R, SRARICERI—-%. 5
X REAH EE, AN [ J5 o V4 B2 1% EBR 34 AT e 1 7 26
4w A s i BB, RS s R RO MR
A: 0mg/L>2.0mg/L>0.5mg/L>1.0mg/L>1.5mg/L,

&2 EBR M EEFESEHARILERNFNT

Tab.2 Effects of EBR on the nitrogen uptake in Summer Black grape seedlings mg

EBRJF &K /(mg- L) R ES - B
EBR mass concentration root stem leaf whole plant

0.0 2.05+0.01 e 0.51+0.02 ¢ 4.55+0.15¢ 7.11+0.13 ¢

0.5 3.09+0.04 d 0.7240.04 d 4.77+0.17 ¢ 8.58+0.14 d

1.0 4.13£0.06 b 1.33£0.02 b 5.46+0.06 b 10.914£0.13 b

1.5 4.76+0.03 a 1.47+0.04 a 6.22+0.10 a 12.45+0.11 a

2.0 3.18+0.05 ¢ 0.91+0.04 ¢ 5.68+0.18 b 9.76+0.22 ¢

%3 EBR W EEEESHREEENZ

Effects of EBR on the nitrogen translocation in Summer Black grape seedlings

EBRJFT B % /(mg- L) H/mg *%/mg i /mg RBIERRE
. nitrogen translocation
EBR mass concentration root stem leaf .
amount coefficient

0.0 1.31+0.01 ¢ 0.22+0.04 ¢ 2.64+0.05 ¢ 2.47+0.06 a

0.5 2.34+0.04 d 0.44+0.01 d 2.86+0.17 ¢ 1.78+0.06 ¢

1.0 3.39+0.06 b 1.04+0.04 b 3.55+0.24 b 1.64+0.01 d

1.5 4.02+0.03 a 1.19+0.07 a 4.31+£0.27 a 1.62+0.03 d

2.0 2.4340.05 ¢ 0.63+0.04 ¢ 3.77+0.09 b 2.08+0.05 b

2.4 EBR X 5 A & %) B B 18 SRR S &R
gL

M 4 0] 0. W EBR 5, A4
ZER R BB m TR, HE I R
BOOMTX R A ahim . 2R /B0

FIME EBR JREWE N 1.5 mg/L B, H
AL FRAR AN ZE W BB RCR AT s 1.5 mg/L>
1.0 mg/L>2.0 mg/L>0.5 mg/L>0 mg/L, #5434
MRS s ZBEHEF A 0 mg/L>2.0 mg/L>0.5 mg/L>
1.0 mg/L>1.5 mg/L,
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Tab. 4 Effects of EBR on the nitrogen transport efficiency and translocation coefficient in Summer Black grape seedlings

Jw———
EBRE &£/ (mg-L™") /% % - AREBRE
. nitrogen translocation
EBR mass concentration root leaf .
coefficient

0.0 175.60+0.00 ¢ 79.39+0.22 d 139.60+0.10 ¢ 1.06+0.00 a

0.5 315.10+0.10d 153.40+0.10 ¢ 151.40+0.30 be 0.97+0.01 b

1.0 455.80+0.10 b 367.70+£0.40 a 188.10+0.30 abc 0.83+0.02 ¢

1.5 540.30+0.10 a 420.20+0.59 a 228.30+0.40 a 0.76+0.01 d

2.0 327.20+0.10 ¢ 221.00+0.30 b 199.00+0.20 ab 0.99+0.02 b

2.5 EBR X5 B A 4 R s sTEk = 5w

Hi2¢ 5 Al 0. Wi EBR 5, A4 AR .
LR RS TTBRR I S X IR, HLRf% EBR
Jo R VR B SN B R e I R s i kAR TR
EMNE BRI LR, BB
BRI RPN e, RIRZ, R RAG. &
Ab BRAR RN ZE AU 2 DTSR I HE P 18 1.5 mg/L>
1.0 mg/L>2.0 mg/L>0.5 mg/L>0 mg/L, M & F%
iE SRR HEF A 1.5 mg/L>2.0 mg/L>1.0 mg/L>
0.5 mg/L>0 mg/L, #ALNHMR . ZERM A
TUBREITE 1.5 mg/L EBR I, B0 R4S i3
T 2.03 4% . 4.32 1351 0.64 175 .

&5 EBR M EERRATYE R ETRENZ M
Tab. 5 Effects of EBR on the nitrogen transport
contribution rate in Summer Black

grape seedlings %
EBRJFTE K /(mg-L™") icS ES Ly
EBR mass concentration root stem leaf
0.0 63.75£0.00 e  43.70+£0.07d 58.13+0.03 d
0.5 75.91£0.00d  60.49+0.02 ¢  60.01+0.04 ¢
1.0 82.01+£0.00 b 78.49+0.02a 65.00+0.04 b
1.5 84.38+0.00a 80.61+0.02a 69.27+0.03 a
2.0 76.59+0.00 ¢ 68.72+0.03 b 66.42+0.03 b

2.6 EBR X5 S & 4 AU AU R

2% 6 Al 1. Wi EBR J5, 74940 i A A
ZERY ISR B T IR, E e AR S
T X IR AR WS FR 48 £ Wi it EBR 5T 5 vk
1.5 mg/L i f i, 1.0 mg/L IR, 43 # % iR
BN 32.56% F1 31.24% (P<0.05); Z£ U3k
5 50 A Wi EBR s VR N 1.0 mg/L B f i
1.5 mg/L Bf IR 2, 4353 BE I 35 14 i 70.03%
F1 65.55% (P<0.05); MUk 3K $5 H0rE i ife EBR Ji
N 1.5 mg/L 2B AL, 1.0 mg/L AbFRET
W2, A ont e i 2 R AIG 21.98% il 21.88%
(P<0.05).

#& 6 EBR X EEFHYERWERIERAIFM
Tab. 6 Effects of EBR on the nitrogen harvest

index in Summer Black grape seedling %
EBRJI K £ /(mg L ™) icd ES iy
EBR mass concentration root stem leaf
0.0 28.84+0.01d  7.14+0.01 e 64.02+0.01 a
0.5 35.97+0.01b  8.40+0.01d 55.63+0.01 ¢
1.0 37.85+£0.00a 12.14+0.00a 50.01+0.00 d
1.5 38.23£0.00a 11.82+0.00b 49.95+0.01 d
2.0 32.5240.01 ¢ 9.33+0.00 ¢  58.15+0.01 b

2.7 EBR FEX HIEFAFTE SRR SRR

B¢ 7 Al 0. W EBR AFRIS, MiA YT
IR RS A A S R RN, TS
R BN X R, RS A 1.5 mg/L
EBR W fiz i, B0 R B 35 190 8.22% (P<0.05);
+ A S A AE 2.0 mg/L EBR BF ¢, 1.5 mg/L
EBR W ¥R 2, 86 1R 43 ) i 25 16 0 42.43% #11
23.00% (P<0.05); T iEEA%A 7 1.0 mg/L EBR B}
=M%, 1.5 mg/L EBR BRZ, 43750 fE ik 2k
/1> 43.05% F1 41.12% (P<0.05).

7 EBR AEXTIERAEHSR S EHFM
Tab. 7 Effect of EBR treatment on the soil

nitrogen content of different forms mg/g
R TR HAR
EBRI Bk /(gL ) LAA A S
. available ammonium nitrate
EBR mass concentration . . .
nitrogen nitrogen nitrogen
0.0 44.79+0.94 ¢ 5.93+0.34a  90.57+0.59 ¢
0.5 45.03+0.63 ¢ 5.22+0.17a  99.74+0.61 d
1.0 46.82+0.58 b 3.3840.55b 106.80+0.70 ¢
1.5 48.47+0.82 a 3.49+0.69b 111.40+0.50 b
2.0 45.13+091 ¢ 3.69+£0.37b  129.00+0.90 a
3 i

e U R 7/ 5 S . RER KA AT REETEEZ/LEN
WA 5122, EBR /E A K7 2
— A DU BERL ) A ORI OT SR I s AR5
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Hr, Wi EBR B4 T 3 AR % 4 v AR 25 Y R
FEDR ., 22 AR, Hprlaes =
Jrif R . — & EBRAES A AR R A K
KA, WA A AR, A A B A S e
ZIA, JFPAEY R, 5% 4 i s AR 1
PEHERHR R AAR ZP7; — & EBR W] R 42
R RS H-ATP Bl A6 MR, (73 W T+ Hek
RRPR pH, 30 % 4 B B AR A,
R 2R 2 25 R0 o B et i 285 R IR A A 1 o
FEHIPY, AT 3 S A S Em e e S m &
/D = J& EBR AT fEE 1R A R A AN
A5 SN B4 305 P 5 2 S U R AR A R,
AT 0 2 07 i 25 A AL o

AWFSEH, Wi EBR J5 38 8RR A e
hn, XAl g EBR A2 #E T - HE AL A 0
FEARPY, fif RIEEUSCA S RO, MCELIHIR R
YA, (AR AR T AR
KB J7 ] AR R AR 2 4y 1 O 2R A I A R AR
B, A A e mtY, HR . X A
WSO #5 PR EBR T ot i B AN [) 17 222 AN [) 9 A8
fbia#, I REE B E EBR T ik B (19 AR
1k, AT AR g A SR S RS 12 fig
FEAE AN AR {24 EBR iR E RS 1.5 mg/L
BF, LS o B AR R S s m R T
R a3, AT RE A2 R AR R 400 i NHL VR B A
e, R AR T REFEAE, DN IMTRERAR AN XA
(AR

RAEAE PR RS 32 iR T L U
iah ., AR RR . Rliis TR A ANAE 2L
HATRAE, B 2RI, iz 55rmmE
TR, AR AR I AN [R) A 2R B S CRn
eid H—Be PR R RRAGXT LI R, WA [
Frar i EBR, 440 i AN Al B I A RIS
BN, AR T, Wi EBR G, % 4)
W& B A, S EAKERESA
W AR L R — 3, RO R EBR
W EE RS I 5 R R R, A s w R
R, AR RIM A >HE>ZE X R
EBR 4b 3 J5 7 4 41 11 25 AN AR S 000580 19 << i B
>, AFAREHmE . £—aEFE P (EBR K
HWEAET 1.5mg/L), % EBR JEEKEN
PR, FERA A A A A s AR A R
i, B BB AL, RANBORFEED

fewy, RIS R R A EBR A {2 2E# % 4
m=E . AR RS GsRE ), STHERER
W K%z 68y, kB EBR XA 4G 2 AR 1 4E K
K AT LA A BB R

4 ZEig

W5 EBR fig 1 35 I 52 M8 4 4 4 1 R A
rm, WEEATEAR . 2 N RsZEEE ), JER
fif R A A RS S A SRS, mMESAS
/b, H4 EBR RSN 1.5 mg/L B RCR
Fefd . ArLA EBR A LA i ol 35 AR PR - B3R 8T
it 498 v (9 U R ARG A ) 1R 248 40 i R ACR
FHW T A8 Ak, DT 32 P8 285 4 7 ) 280 I
Wiz
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