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Overexpression of PsnSWEET7 Remodels Carbon-Nitrogen
Metabolism and Promotes Growth in Populus simoniixP. nigra

LEI Xuekun' HOU Zhaoyin® YANG Yuanzhi' XU Zhiru> LIU Guanjun'

(1. College of Forestry,Northeast Forestry University, Harbin  150040; 2. College of Life Sciences, Northeast Forestry University,Harbin ~ 150040)

Abstract To investigate the function of PsnSWEET7 in nitrogen response and regulation of carbon and nitrogen
metabolism, the transgenic lines overexpressing PsnSWEET7 were generated in Populus simonii X P. nigra via
Agrobacterium-mediated transformation. The effects of this gene on plant growth and carbon-nitrogen metabolism
were investigated by subcellular localization and phenotype analysis, as well as determinations of physiological
indices and gene expression under treatments with different concentrations of ammonium nitrate (NH,NO,). The
PsnSWEET?7 protein was localized to the plasma membrane. Under NH,NO, treatments, compared with the wild
type, the plant height and ground diameter of PsnSWEET7 overexpressing plants increased by 17.3% and 17.8%,
respectively (P<0.05) ; the mass fractions of sucrose, glucose, soluble protein and free amino acids in stems
increased by 20.1%, 25.4%, 9.3% and 7.5%, respectively (P<0.05) ; the cellulose mass fraction increased by
10.5%(P<0.05) , while the lignin mass fraction decreased by 12.2% (P<0.05). Under normal and high nitrogen
conditions, the activities of vacuolar invertase and cell wall invertase were significantly elevated in transgenic
plants. This study indicates that PsnSWEET7 can remodel the carbon and nitrogen metabolism of P.simoniiX
P. nigra by regulating sugar transport, thereby promoting plant growth, and provides new genetic resources and
theoretical basis for the molecular breeding of high-yield and high-quality poplars.
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HEHHAF M . SWEET (sugars will eventually be
exported transporters ) A& — 2 T 4F R 8 A& IR 1 Wi 5%
BEN, BA 74 AR HEL5H , BE A A HC 5T T
BB RE SRS RS S0 . H 2010 4F Chen 557 1
W TE L M 7 (Arabidopsis thaliana) H % % H
SWEET # 1 LAk , % % 5 1 2 FiAe ) vh #9 T RE AT
ST H £ 32 B)OCHE , U HE TR A KR 4 5
N7 N 550 JE TR A A TR A T E R

SWEET 4 [ 75 1 ) i 73 e i 72 v 2 45 5 1
YEM o Le Hir % % SLAUFE IT AISWEET11 #1 AS-
WEETI2 25 1) B2 M e 80, H O AR (AR R i e
i 32 52 BH AR 5 77 1 R B 5 Sosso 55 L OsS-
WEET4 A 57K A% (Oryza sativa) ¥HL 4 AR5 AR
WE G IZ , 1208E DR RIS 1 98 A8 IR 52 BRI 3L ke 2k 3R
A 5 Bezrutezyk %5 & L E K (Zea mays) Zm-
SWEET13¢ 250 i HEE W) B e s e, =
ARG AR IR iR R AR AR A K
JRESZRR . SR, HETOC T SWEET 4 H 2 g iy iF
FEEEE D T RARMY)  AEARAAEY) b a5 A
X R o 5 REAAEYIAN A, ARAS R ) T B R
AR S ZHEEZET TR AR
FARMATE I, 33X — 3 A5 0T Bl 114 125 3 38 % 4 1
TR ESRTY, HE, SWEET 88 (1 7E A MY it
FErp A S REAT A FrR ATRT

RANMEAHYER EF R REITR A
NS5 E IR B S BB G L, b8
AR AR R Y R B A
WEoE R BRI KRB S i 3 5 e AE ) 14
PURE G AR 3R 55 0 B, 2 9 AR R AR A R AR AR
A . A (Populus ) 2 3% 0 7 b DX 8 2 14
Az IR B Aol , A 2 i stk A i A 1 4
A 20 L BE Th 2T AE 2R 2T 4R 3R AR 5T R (19 o i
O3B D E AR i BT G HE . SWEET 8 HAE
B B LAY AT BETE AR A AR P
G AR v R HE A AR T L R, AR A PEE
SWEET £ [ 52 Wi 47 44 ¢ A X35 b U AE 20 Jf B 24 53
TE B AR SCHL S B AR . CAFR
RAE T RARY) SWEET i 116 ) B 56 2 RAT
RLHEN PR DI RE , T ARA A ) 5 2K & K
Wi as 2 2T LSRR AR K X — i
Xof R 12 B BBk 2> FCROR S T S R R L (E
SWEET & F1 £ A EZ# A& Wiz B e B
HI AN B

T B 5, AT LN R (Populus si-
moniixP. nigra) i ¥ Bt i 45 32 0 2K V8 ¥ (1) Psn-
SWEET7 K&, 18 5 jot A% B A AR A5 4 1 IR AE Ak
GEG NI B R R AL B, R G 53 B e Sk DRUA R AE
AR Al A OCEHREG 1:  ZR M BE 4 435 THT Y
AL AW E SRR AR KV T PsnSWEET7
()R INHFAE , 23 Fah 2 L O /N BAG A e il
PR AR B 5 LS DL S DR o 5
A Ak ik i 0 e R A Qg A A 4 R 2 5y, LA
87K PsnSWEET7 168 2 Wil i v 1 A= 9 7 DB L JF
Sy e W R 43 e A O 2 /N R A 2R K 43 L
il PR AL BRSAKE .

1 RS

1.1 EYHER BT E

P A= A /N B A AR EG A B (Nicotiana ben-
thamiana) B MR 3544 5 Fl 4> [ 58 S0 g0 & (ARdL
MR I AL, IR AR 25 COLRI 16 h
JERE/8 h BRI DG A RSS9 400 pmol +m™ 5™
BB WA K30 dBE RS Psn-
SWEET?7 1 3154k & 00 241 15 14 R AL B AR K 8
(HLA% M 60.5 cmx10.5 ecmx16.0 ecm) P KEE 7 d, 2k
F 4 1.0 mmol - L™ NH,NO, ) LA & 3% Wi 1 1%
221 d, ZJ5 53 3 &4 0.15 mmol - L (fIRAD)
1.00 mmol - L ( 1E % %0 ) A1 5.00 mmol - L™ (& %)
NH,NO, 1 LA R AL 28 d, LLTIUE: 35 20 8 1R
RIS R [A R R A JE 5 NHNO, R B 38
b RN A 40 SR A BN A T AT Ak B ) SR R
—8, BNARLIEEIMEYFER B E
YrrgE S rh R R A B 3 AR
1.2 iAF B ALER

ES TR WD sk e7 il kot IS RADINE 3
h 20 A R A AT PR T 5 B sl & (B
I N PIE B2 T, DNA Ligase W b 505 H BB
TR PR 7] s DNA BEJK RS0 & L BUkL DNA
WG & K K AT 1 (Escherichia coli) DH5a Ji%
SRS A AL TR MR B A AT FR 2 7
KOD &R ELR A A i ARV R YRR TR
8 TosE BRI & W [ Biosharp 24 Al 3 82 AR
Jo e 43 00 R 1R & B 22 AN R BR 2
R REA HUE (glutamine synthetase, GS) FIA 2
2 & B i (glutamine : 2-oxoglutarate aminotransfer-

ase, GOGAT) 7if ML 52 12857 & ) F 36 /R A= ) Bk 47
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A R T 5 A RN 7 M IR M 5 AL I (cell wall in-
soluble acid invertase, CWINV) . H 14 %4 AL fif# (neu-
tral invertase , NINV ) & & i3 55 1L 1% (vacuolar inver-
tase , VINV ) {if I e 30551 65 00 19 4 B S8V W B4
AR HRIEAHT I (Agrobacterium tumefaciens )
EHA105 232 25 4 M ) 17 L 765 nfle b A= 0 6 A ey
A BRZS 7 . pBI121-358-eGFP ., pBI121-35S-eGFP-
PM . pROK II -35S # 44 iy AR AR 35t % F Flr 4 [ A
S8 E (AR AR K27 ) 2435, TOPO-Blunt 244 115
H g X AR e A IRA F . O R £
b SR LSMO00 Fh 7 [ £ w] A ) AR ™

1.3 PsnSWEET7%[E CDS F 53 1%

PL/NEAS e DNA it , iR 405 B 5245 (P. tricho-
carpa) PtSWEET7 1) CDS J¥ 51 B 3145 5 1E 51 9
(PsnSWEET7-F: ATGGTTTCTGCAGACCTTGTTA ;
PsnSWEET7-R: TCAGCCCTCTGATCCATG) , #] i
RT-PCR 4% R i % PsuSWEET7 %: I 4> £ CDS 5
Gl o AW 28 B W I F VIR DU S TRl E i
2507, 3% TOPO-Blunt Z A& , #% AL K #T 7 DHS«
JERAZ S AN 7 35 BE P o A I B 0F
1.4 TFZRAEESRL

¥4 pBI121-35S-eGFP-PsnSWEET7 fili & 2% 15
AR R A Xoa T BV 4 0 R R 5149
(PsnSWEET7-F: GGAGAGAACACGGGGGACTCTA
GAATGGTTTCTGCAGACCTTGTTAGAACTG ; Psn-
SWEET7-R: CTCGCCCTTGCTCACCATTCTAGAGC
CCTCTGATCCATGGCCATT) A7 PCRY 14 . a1
H R BB B R BS54 Xba T IR
pBI121-35S-eGFP Z AR HEA 7[R I3 d 40 , e b KT
PR DHS e, 5 16 BH M o B I 365 4F %% o 4 5Tk
H 7 AL AR FT 3 EHA 105 S5 25 210 0, % I 5% 4k
A PG B F L I R 35 48 h S, R FHISOG L B A
B W %E GFP 26155 . GFP 226 LA 488 nm
BOEE A W 500~550 nm 4 & 5§19 5% ; DAPL %%
H LA 405 nm BB K, W 410~500 nm 19 & 5T
BN o A B8 UE R RS SE A, [ ISE DA R A6 T B A
eGFP-PM 1E 1y BHAE XF BE, LI 25 eGFP 1E Ry B Pk
XF AR
1.5 SREFEHESSEEFRN

PLpROK T 24 A B 42, 1y 4 35S Ji3 2 73K 3
f) 3t it 2 1K 24K pROK 11 -358-PsnSWEET7 ., %11
H Xba 1 F Kpn 1 BV 55 09 FE 5519 (Psn-
SWEET7-F: GCTCTAGAATGGTTTCTGCAGACCTT

GTTAGAACTG; PsnSWEET7-R: GGGGTACCTCAC
TTGTCATCGTCATCCTTGTAGTCGATGTCATGAT
CTTTATAATCACCGTCATGGTCTTTGTAGTCGCC
CTCTGATCCATGGCCATT) , L 5% 58 4 1E i (4
TOPO-Blunt-PsnSWEET?7 J5i ki A Bz #£ 17 PCR 3§~
e, I H MR B, 54 Xba 1 1 Kpn T XU
pROK Il -35S #3422 , % A KW FT 7 DHS o, Fifi i
B e o I 560

W4 H 2H JFok pROK I -35S-PsnSWEET7 W, i 7%
ACAFT R EHA 105 /837 25 41 M , 38 2ok i 8 i i AL
/B, BUNBICE R (1 emx1 em) , &
T 0Dy, M 0.8 B AR AT I B e 7, 28 °C . 100 r*min™
PR 20 min, W TR G & TR R E L
25 ‘CHEHE 35 48 h 5 ¥ B8 2 i vk oAb 355 9 L 45 97
40 d, B 12 d 4 — IR SR AL L TR G SR b A
RIRAE T N LA E (300 mg- 1) . KIREE
(30 mg-L™") 4 3E7T (300 mg-L™") . K budh 2F 50
T, BT R R R AR R R R
4 em LA B iGN AR AR B 3R 3 R AR AR B AR
1.6 HEFRBEKRSTEE

P P R B A PR R R RNA, S it
4 ¢DNA, ifi 1 RT-qPCR K ill PsnSWEET7 # % &
ikt . RT-qPCRSIW#5 N & it 5190 Psn-
SWEET7-F: TGCCAATAGTGTTGCCTGGT, PsnSW-
EET7-R:ATAAGCCCACGTCACCCTTG., WZIELA
R PLUBQ7 R H 27 A B RT-qPCR £
1.7 SBELERNE

p AR R /N A A i R GA KR R (OE7-1,
OE7-2)%:0.15.1.00.5.00 mmol - L ™" NH.NOs43 51| b
PE28 d 5, B R R AR M B A BT A& H3 Bk
A AR FH T 45 30 A A A F8 bR 0 2 (n=3) . fii
FELROREE 0.1 em) S #E &, B FIERR R R OF
BER0.01 em) 5 AR o A0 T 53 BICR A5
2 Y AR A T - 4 A Tl Y 00 4 2 A e
AALEE T A HL0,, J5 & 5 4- 2 3L 28 Uk
I S0 AR BCET IR S G4 kL, T 505 nm A
FE WG 5 RN 0 SR o i 0 AR08 SR TA) 4 1
B, EEMEAEORAE S50 T 55 MR oR 1 B v AR B
A OTAY) , RELEER IR A B 55 18] 48 1 [ 0
A AL AW I, 3T 480 nm AL E WO RE 5 38 JEpE
J A BOCR 3, 5- i 3 KA R 1 T 5, 38 Db
53, 5- A K R A IR AT (Y 3-24 JE-5-
THFEAK AR , T 540 nm AL E WG ; wl s A
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TE o IO A3 B8R U B €2 0 S, WIS g -
T R 2 I A 8 2t e MR AT A2 4, T 620 nm AR
FEWROGCRE A 2 2R 0 i 43 B5OR FH TR L €8, 320
T FE SN2 T TRV U e LA B 2 /K fift Ry 8 25
W, P55 AR AR St 2E BRI AE 9, T 620 nm
A0 RS R s R 2 5 A HOR H L BETR
WE , AR R CBERATA ) T 280 nm AL A RHAIE I
Wb, BN RO s Wl MR B T R A BCR
P2 By s i ph I , Gkt 5 8 T rh e 2
BBy HERAERESAENECESY ., T
595 nm Kb I 7 W B 5 Vi B A R IR IO it A AR
FHER =1 L A8y 5 e, 2 5E R 5 e — B 7K A g
A AL A, F 570 nm A0 e WOE
AR RV A 3 B 45 S T S RAR B
M
1.8 HiEAbE

& H SPSS26 B4k it A7 5 3R U7 22 40 A S5
SEREAS e K B, I LT 07 22 0 W 45 2R IT € Duncan
Z U ff H GraphPad Prism 10 0144 il 61 3%,
B DL 3 A 2 B B bR R R OR il
SEAREAS ¢ 4690 45 5 AU 3R P<0.05, 7 2243 B4 2R
HOR A ING bk s 4 1) 22 53 . 3 (P<0.05) .

A = 500 mmol-L™' NH,;NO; C
2.5 0.15 mmol-L™' NH,NO;
*

-9
220t T : &
¥ ®
= T %

ESI5F 17 -
%5 .
K=
®e10r L T
z - b
2. | &
%505 Q
2
L 9 17 25 33
AbFR s} [i]
Treatment time/d
B M PsuSWEET7

35S::eGFP-PsnSWEET7

4556 1GFP

2 FHRESH

2.1 PsnSWEET7ERFEK 7= RiXER K IT4H
BERL S HT
S B # PsnSWEET7 7% % 25 &b BE T (1) Wi i A5
2, AT T A AN T) SRk s A 2 S 4 R TR B
it o 2 SR A BN SR VR T B A 57 R
B T A (5.00 mmol - L) 5K A (0.15 mmol - L")
AbEE HAEASRIBE (1,917 .25 .33 ) #E47 T HUEE
M. @R FEW, AZAH17 dJ5, PsnSWEET7
ERmASMAGHEE YR EEFEDEES
(FE1A) . HERIEHINEE, LI/NBAG cDNA R,
i it RT-PCR £ AR Y18 PsnSWEET7 45551 . Bt
FOAREEE e P Tk &5 R SR L 3RS T R/NE R 780 bp
(R — H (7 551, 5 AU R N—30(&11B) , R 2
B FE Rz L . AR SE PsnSWEETT £ [ /)
Ui M E 7, A 8 T pBI121-35S-eGFP-PsnSWEET7
FAARIF BRI ARt R ORISR B
BB LS R IR, eGFP (LR A9 VA5 5 0 A T3
NG, 17 eGFP-PsnSWEETT Fil 4 25 11 19 5 65
5 D) B b A F B B (& 1C) |, 3 B Psn-
SWEET7 &8 8 Bt L 8 1

A% DAPL

]37Bright field

T /MMerge

20 pm 20 pm

AR AT WA BN B 25T PsnSWEET7 635K : B. PsnSWEET7 RT-PCRY 45 L , M 27K DL2000 DNA 43 T T = ARifE ) < C. eGFP
il 3 P AR ER 2 S AN P AT I AE (3 o 35S 2 eGFP FRT S eGFP 13581 : GFP-PM /R AL [7] i Ji () eGFP: 358 2 : eGFP-Pon-
SWEET7 /K eGFP 5 PsnSWEET7 Rl 8 H o *FIRAE P<0.05 Z5F R AR AL B2 R 47 1F 35 22 57«

A. Expression patterns of the PsnSWEET7 gene in stems of wild-type Populus simoniiXP. nigra under nitrogen treatment; B. RT-PCR amplification
of the PsnSWEET7 gene; M. DL2000 DNA marker; C. Subcellular localization of eGFP fusion proteins in Nicotiana benthamiana leaf epidermal
cells. 35S: : eGFP. Free eGFP; 35S: : eGFP-PM. eGFP targeted to the plasma membrane; 35S: : eGFP-PsnSWEET7. eGFP fused to PsnSWEET?.

Asterisks indicated significant differences between treatments (P<0.05).

1 PsnSWEET7 E A5 E5 PsnSWEET7 5t & & B T4 f E i
Fig.1 Cloning of the PsnSWEET?7 gene and subcellular localization of the fusion protein
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2.2 PsnSWEET7/IRZEKEMEESRKRE ST

RIRSE PsnSWEET7 =42 Dihe , # gt 1 Hoad
FREEILNRR AR . 3T qRT-PCR 5 AR X4 L K Bt
PEAR BRI T IR /K S8 0 25 R, 2 A ad R ik
k2 (OE7-1,0E7-2) 1 PsnSWEET7 335 7K - 14 ik
FE TR AR (K 2B) , KRR AR R B )
INE

FER ) B R R AL BT X6 B A TR R e B [

'« 3
(¥, 5

— iy =

WT WT OE7-1 OE7-2 WT WT OE7-1 OE7-2

PR A KRBT R 0. g5 R uR, 58
HERIAR T, 35 323K PsnSWEET7 B9 2 4k 2 7E K &
(0.15 mmol-L™") | 1E % A (1.00 mmol - L™") Fl 55 &
(5.00 mmol - L) 451 T B R 3t 81y Wl 25 i AR
e 2A) o AERKBHR A HT R, 723 A= 4b
R, R IA bR R AR S (8] 2C) Fnib Az (18] 2D) 3
3 T AR AU AR (P<0.05) , F B i 1k Psn-
SWEET7 W i e it /NBIAERK EE .

LSS vy
Relative expression level

WT WT OE7-1 OE7-2 WT OE7-1 OE7-2

0.15 mmol-L™' NH,NO, 1.00 mmol-L™" NH,NO;

-WT
C 5Or OE7-1
a . a a WWOET2 ,
40t
g
2
= 30F
iz .20
§ 20F
=
10p
0
0.15 1.00 5.00
NH,NO; ¥

NH,NO; concentration/(mmol-L™")

IR AR Y
5.00 mmol-L-' NH,NO, Genotypes (;{I:,?g:t;us simoniix
. WT
D OE7-1
5r  mmOE7-2 a 2@
g 47
2
g 3
S 3}
=S
2
=
2
O 1+
0

0.15

1.00

NH,NO;# i
NH,NO; concentration/(mmol-L™")

5.00

AR R R AT A MR R AR B. AR R T PsnSWEET7 3215 7K 5 COR R R ZR AL R 4 PR BBk 1 5 DL AR A ZR b R 4% Bk R
o WT.BEAL;OE7-1.0E7-2. PsnSWEET7 i S RIA MR R CFRD o ARVNG TR AR R AR AL T ORI 2R ] 22 57 5235 (P<0.05) .
A. Phenotypes of each line under different nitrogen concentrations ; B. Expression level of the PsnSWEET7 gene in different lines; C. Plant height

of each line under different treatments; D. Ground diameter of each line under different treatments. WT. Wild-type; OE7-1, 0E7-2. PsnSWEET7

overexpression lines (the same below). Different lowercase letters indicated significant differences among different lines under the same nitrogen

treatment (P<0.05).

2 PsnSWEET7 3RZ#HRENEESRESH
Fig.2 Identification and phenotypic analysis of PsnSWEET7 overexpression lines

2.3 PsnSWEET7 3Rk NEBFHEEBRALE
YRR K 4 A B2 20 53 B9 =2 0l

G H MR K Ak P SR A AR R AR Y O
e R IE , RS PsnSWEET7 13t 28 35 % /)N B A7 Btk
IKACA YRR BB, 0 5 A TR 2R A T B A
Y FEE JL R RZE T AE S oKL B

(NSC) BTt 7 8. 45 REW TE3F AR T,
PsnSWEET?7 ik 3 ik bk 3 0 4 % 05 (&1 3A) FRE B
(1 3B) i o 034 W 2 v TRPAE AL, Bbdh, 764K
RMIEH ZAH T BN AREERRTES
HITE R , (H7E = R AR R UE R B SR KT 5 B A
T E 2 (E3F) . A0 3C) Gb ik (K13D)
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Ko mT b (R 3R ) 18 o i 40 BOFE 45 Bk R ) R e B
Wi xR, gEREW, PsnSWEET7 1645 /N B

1 Wl 26 W0 ot A 25 0 B AR 3R 5 00 S P ke A A
P IR T R B RO A ) ST R

B WT [OE7-1 EEEOE7-2
A =~ 25 D 200p .
on a a
2ol oa ] 2 LT a T 2
&S ‘ a R 3 a
G 15T b T I S & T 8
B E a a = Z < 100
g 0} bk NS
ﬁg st ﬁﬁa 50
Q
=
O 0
B ~ E 15},
on
g g~
R SEw o
Nz NHEUD
Rk EHE
& wmaga
g‘éa Dot
,Em =R 5t
HE IER
3 Eh
5
2 0
—~ | a
C % 200 2 & a Ll F 25
en a = a
< s} a1 a £ M =
®e 3 b
4.2 KRE~ b a
NE =R o
22l 15 c &
e EE
g <EE 10f a 5 2
=3 < a
EJR@ 5 %g
g R
Q
=
= 0TS 1.00 5.00 07005 1.00 5.00
NH,NO;# NH,NO,# &

NH,NO; concentration/(mmol-L™")

NH,NO; concentration/(mmol-L™")

A HAPRR B 20K B RERE T 20 K R R 20 0 D. 8 JRORE S 0 0 B T MR B 20 B0 B IE R B 0 8. ARG FREFROR

Al A BE A T AN Bk 2R 0] 22 53 2.3 (P<0.05)

A. Glucose mass fraction; B. Sucrose mass fraction; C. Fructose mass fraction; D. Reducing sugar mass fraction; E.Soluble sugar mass fraction ;

F. Starch mass fraction. Different lowercase letters indicated significant differences among different lines under the same nitrogen treatment

(P<0.05).

B3 FARAZLETIZERRZDIFEMERKLEYRESH

Fig.3 Non-structural carbohydrate mass fraction in the stems of different lines under various nitrogen treatments

TR SR F R IE AR T DB i B
204y, 9 W PsnSWEET7 %o 4 0 B £ nl i) 8 45 /5
FH L INSE T 45 Bk 22 25 5BI% 272 25 FIUR o 28 o i 4048
gL SR AERUM LY, 1 Gk PsnSWEET7 1 3%
FETt TR AT A e R B o B (B 4A) Rl i 3
FEAR TR Z AL R (K 4B) . % R4 /R , Psn-
SWEET7 7] Geif it 52 ma i J5 73 e, AR A 4 2 5K
R A AR, PSR A2
2.4 PsnSWEET7HRIEIMNNEGEMESRLE
¥ ) 54 i

R MW A A AR ) A K A% O 2R

PHIEFE , RS PsnSWEET7 £ R Z A i9/E A,
ARAFFIE T A FR R BT AR R BT 5
TR YRR SRR 3R A R b
T, 1335 PsnSWEET7 bk 2 (117 25 2 3518 (K1 5A)
Al s A (B 5B) i it 40 50 18 3% = TR R
R B A AU B A BE A5 R AR R W 3 25 =
(F5C) . XELEERFRM i 3Rk PsnSWEET7 gt
I R/ N B A R R i GE
2.5 PsnSWEET7 3 RiEX/NBIHEIHER B R
REML X EEEEENIT

e A 5 AR A= K VTR G, R SE Psn-
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I WT [ OE7-1 W OE7-2

— B
= 500 ~ 400
oh T
& N
g 400} &
=T ®E
RS &E
1Eg 300 iR
i E 2
M2 200r Mo
Sl H-E< g
g 00} Xs
2 &
3 0 -
0.15 1.00 5.00 0.15 1.00 5.00
NH,NO;# NH,NO;¥#k B
NH,NO; concentration/(mmol-L™") NH,NO; concentration/(mmol-L™")

A LT YER BT /350 BARBUR B 408 AR/ INE TR A ) AL BRAR AT AN TR bR 22 8] 22 5 1 35 (P<0.05)
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Fig.4 Cellulose and lignin mass fraction in the stems of different lines under nitrogen treatments
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Fig.5 Nitrogen compound mass fraction in the stems of different lines under nitrogen treatments
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Fig.6 Activities of GS, GOGAT, and invertases in the stems of different lines under nitrogen treatments
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