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Influence of glycine-N concentration on the growth and nitrogen metabolism of
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Abstract: Recent evidence suggests that agricultural and horticultural crops may be able to take up significant quantities of
dissolved organic nitrogen (DON). Our aims were to determine the effects of organic nitrogen concentration on the growth
and nitrogen metabolism of tomato seedlings under aseptic hydroponic cultivation. We grew two genotypes of tomato in
sterile,, hydroponic solution with the addition of organic-N in the form of glycine (Gly-N) at0, 1.5, 3.0, and 6.0 mmol -

L™'(CK, 1.5Gly, 3.0Gly, and 6. 0Gly treatments). Both for two cultivars, biomass production, N content, free amino
acid and soluble protein content in the shoot and root and soluble sugar content in the shoot were increased significantly with
the increment of Gly-N concentration in the nutrient solution. In addition, plant biomass production and N content were
positively correlated with the rate of Gly-N supply (R* > 0.905 ), although the magnitude of the response was genotype
dependent. The addition of Gly-N to the solution unaffected root starch content while it decreased shoot starch content

compared to the CK treatment. No significant difference in root soluble sugar content was observed among the CK, 1.5Gly
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and 3. OGly treatments. The Gly-N supply also significantly affected the activities of N assimilatory enzymes, such as
glycine addition increased the activity of nitrate reductase, NADH-glutamate dehydrogenase, glutamate oxaloacetate
transaminase and glutamate pyruvate transaminase in the roots and shoots compared with the CK treatment. Our results
clearly demonstrated the intrinsic capacity for tomato plants to directly use DON as a sole source of N. Further studies

should be carried out to clarify the functional significance of DON in horticultural systems under non-sterile conditions.
Key Words: tomato ( Solanum lycopersicum) ; glycine-N; growth; nitrogen assimilation; aseptic hydroponics
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T 19.2% .109.3% F1178. 6% ; Atk A A B4 FIEIN T 32.6% 118.6% F1172. 1% , #2932 52 A
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AN FRALFRAE L, B Ry 918 9 1.5.3.0 mmol - L ™' 1 6.0 mmol - L™" Gly £& AbFEAK Y3 M T 100% .170. 6% Fi
411. 8% ;TP #8 932 NKIRIE AN T 105.0% 180. 0% F1420.0% ., R RWHAER S &, N H ZRIKE M
HEhnmE A, 5 1. 5Gly F1 3. 0Gly X P b 32 F R B3, & A0 3 5 %3 FEALFAR L, B A 918 4% b 3K R 38 fin
T 12.5% 20. 8% 1 179. 2% ; i 4% 932 MR KIEHN T 13.8% .20.7% F1213.8% (£ 1),

F1 ZEEFT, AEHERSARENENTYURE.REAE. TALER . FERERSENYM
Table 1 Dry weight, total N, total free amino acid (TFAA) and soluble protein content of tomato seedlings in different glycine-N (0, 1.5, 3.0,

6.0 mmol-L"~!) concentrations under sterile culture

, W B IR W[ %425 11 Soluble protein
e fhm :F%EE BAR =" >
X Dry weight Total N TFAA (mg-g™" FW) (mg-g~" FW)
Cultivars Treatments 1 i

(mgeplant™)  (mgeplant™ DW)  Hj 35 Shoot H2 & Root b |3 Shoot HZ Root
iy 918 CK 18.2 £1.4d 0.43 £0.13d 0.17 £0.01d 0.24 £0.03c 5.3 +£0.26d 5.7 £0.16d
Shenfen918 1.5 Gly 21.7 £2.4¢ 0.57 £0.16¢ 0.34 £0.02c 0.27 £0.01b 7.8 £1.04c 7.2 £0.43¢
3.0 Gly 38.1+3.1b 0.94 £0.10b 0.46 £0.03b 0.29 £0.01b 13.6 £0.81b 9.5+1.04b
6.0 Gly 50.7 £6.2a 1.17 £0.21a 0.87 £0.10a 0.67 £0.03a 16.4 £2.41a 15.2 £0.81a
P2 932 CK 19.2 £1.8d 0.67 £0.21d 0.20 £0.01d 0.29 £0.04c 6.8 £0.51d 7.4 £0.38d
Huying932 1.5 Gly 24.8 £1.9¢ 0.87 £0.12¢ 0.41 £0.03c 0.33 £0.01b 12.4 £0.87¢c 10.6 £0.21c
3.0 Gly 51.3 £4.2b 1.29 £0.21b 0.56 £0.07b 0.35 £0.04b 17.6 £0.84b 12.2 £0.57b
6.0 Gly 62.7 £5.7a 1.87 £0.37a 1.04 £0.43a 0.91 £0.10a 25.1+1.24a 20.6 £1.83a

R 1R H, TRE/KIERAT , BEE SR H 2BV BE 38 m, B s Fp ot B3 AR R AT
FERYBERS, S0 5 AN BAFEAE, Bk 918 #91.5.3.0 mmol-L ™" F16.0 mmol-L ™" Gly &kb¥#
HoH AT VAR A BRI N T 47. 2% (156. 6% 1 209. 4% ; # R WK KK I T 26. 3% .66. 7% F
166. 7% 5 TiJF ¥4 932 #ib b FRAT IR 1 & B WK IR N T 82. 4% (158. 8% F1 269. 1% ; H R WK K in T
43.2% 64.9% F1178.4%

2.3 XPRIEENERIVER & B RN

TG R, B TR H B BE A3 im0 1> 750 b P 0 b, AT W PR S =3 m, 1. 5Gly
3.0Gly Ab3Ef Hky 918 b IS BERA B, M 032 WIERBE ., 5STAX RAEMELL,
BBy 918 f91.5.3.0 mmol - L™ 1 6. 0 mmol - L™" Gly 4% 4bF i 3t b 3 o] %5 PE S & BAR IS N T 42. 5% |
52.2% F1119. 0% ; T 4% 932 MUK KIE N T 37.8% 96.2% F1119.1% (£ 2) . BINFEAL AR R0 EHE
VW& BTETAX B (1. 5Gly #13.0Gly 3 b3 A2 R A B3, 15 6. 0Gly b3 7 B2 (K 2) SHAXN
FRAbFEAR L ,1.5.3.0 mmol-L ™' F16.0 mmol-L™" Gly f£- kb B#R & R T 3 L F03E 8 & &, HA 918 fRIK
FEAR T 31.7% .29.8% F1 24. 5% ; #2932 MK IKFEAR T 38.2% 32.2% F111.7% , H R BRUREX B FH A
MR RPRER EBRH LR EER(K2),

F2 ZEEFT, FAEHERSEARENENRRA G EHITIEE. EHIENHM
Table 2 Soluble sugar and starch content in shoot and root of tomato seedlings in different glycine-N (0, 1.5, 3.0, 6.0 mmol-L°!)

concentrations under sterile culture

ShRh i3l T %4 8% Soluble sugar (mg-g~! FW) ek Starch (mg-g~! FW)
Cultivars Treatments H_F3 Shoot H#Z& Root H_F3 Shoot HZ& Root
Hik3 918 CK 170.3 +7.4¢ 55.9 +6.1b 135.7 £10.0a 35.8 +4.1a
Shenfen918 1.5 Gly 242.7 £27.4b 56.2 +4.7b 92.7 +6.3b 40.2 +6.6a
3.0 Gly 259.2 +18.4b 62.1+9.2b 95.3 +10.2b 36.7 +5.8a
6.0 Gly 372.9 £24.1a 93.7 £6. 1la 102.4 +6.2b 41.7 +1.3a
PR 932 CK 162.5 +8.1d 53.4+2.5b 121.8 £9.2a 46.7 +4.8a
Huying932 1.5 Gly 224.0 £10.3¢ 50.7 +1.9b 75.3 £2.6¢ 41.5 +3.6a
3.0 Gly 318.8 +17.9b 52.4 +4.1b 82.6£9.1c 44.1+1.2a
6.0 Gly 356.1 +25.3a 81.5 +6.3a 107.5 +6.1b 50.2 £0.4a
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Fig. 1 Changes in shoots and roots NR activity in tomato seedlings in different glycine-N (0, 1.5, 3.0, 6.0 mmol+L~') concentrations under

sterile culture
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(E3),
2.4.4 X} GOT {EPEMI

5 GPT &AL A S, SR EX A, AR H R R E YIRS T#b E#8 GOT iE#, 1.5.3.0
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Fig. 2 Changes in shoots and roots NADH-dependent glutamate dehydrogenase (NADH-GDH) activity in tomato seedlings in different glycine-N (0,

1.5, 3.0, 6.0 mmol-L~!) concentrations under sterile culture
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Fig. 3 Changes in shoots and roots glutamate pyruvate transaminase ( GPT) activity in tomato seedlings in different glycine-N (0, 1.5, 3.0, 6.0

mmol-L ') concentrations under sterile culture
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Fig. 4 Changes in shoots and roots glutamate oxaloacetate transaminase ( GOT) activity in tomato seedlings in different glycine-N (0, 1.5, 3.0, 6.0

mmol-L ') concentrations under sterile culture
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Fig. 5 The relationship of glycine concentration against dry matter weight and total N amount in tomato seedlings under sterilized cultivation
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WFFER M, TR RKEE A& 1F T, BEE SR Gly-N ¥REE A3 N, Wi~ A it b RO AEAR T BRE AR R (B 35 0
i, AE R 2 3w v B H R ] , X T RE R AR o (9 H U BR VK BE (B 9 6 mmol - L") iR 1,
BA KB EKWEEE (K1), X5 Liu FOFRER - . MEEBHEN, ELEKET, HE
TR A B BE S AW BE RSN, /N B 33 e 3 AT 8 LR AR B B AR TE AR ST R G MR, i m vk
FERA DA (10 mmol - L") SRR A AR ™ o 3 Ik P22 57 A J5 IR T B2 5 B R S IR PR 2K P
REURRA 5, BT A HLRIE R A B, FE R/ B3, TiAE AR+, BT 2 Gly-N /4= %l o
o FAARRAE 45 B SE TR AR T AT I, EEERA SR E VIR , TR BT LA D 28 7l 4 v FE A 1
TR FRAM T REEEER TERER, AR YA N RERE A BN AIMERTYRE &
R 5EFRWD Cly-N WREE fi il 3% HAR G , R =0. 905 ~0.990 (' 5) , B T Gly-N R IE B A Y
ATRETE . ARYE SR MR B BrA B IR iR M E A KA — MEENEE. Fit, FaiE KA
RE EWRBETEEEA T T #E— B0

TRKIERMT , STCRX AL AT EC, BEE SR Gly-N WRBERISE AN, B> 2 A it ol B 3L SRR 2R e
BRER . THEMEES S EERTE R S RN (R 1,2) o XULBARTRES A S FIREER Gly-N fENE
LR ARHEYER . Hik, EYARECE YRR RN, BRI T ARG Y+ B AR &, AT R KT 4
T BAFRMLEA” , HERBABEFRIEL T, EY HE LR E B A R RE IR, AR
B EFURIAFRE R Gly-N B T i EFEm & & (K 2) , HHIRA R T — 505

FHRRIEJFRG (NR ) SR Py 9 2R SC Bl , JHOO Pl 3 B SNIR BRI UK (B I fin ™ o e ik
WARMF T EFRRHH BRI BRI N, T AP s 2l _E A ARAR NR ISR 1) TR sEAE 1R A
MRRFL, BFTENRERARR . PR, B LSRR NR B SHEKEARRDE
MYIEAASE(R® > 0.859™") i 5iEM &R EBFMAAI(R = -0.846"" ), WL, HYIAN I NR B T 34 H
G BE (5 B BUEST B Z B AR BRACELE AR U T e %5 2R R R o S50, &
MR AT S , AR HEREE T, B0 A RAR R NR SN Tt B3, X B B (o A) 2
NO; i JR R EZ T (1) o ABFFEFT R B H B R e X TO R /K 35 2 il NR AL RHE o ni i 22 53, ¢
JARIE o

BABBEA(GDH) (W E R (GPT) 3 R AN (GOT) 2R SF Y A RIL i < s A, 7E A A AR
B REEEEA . STEX BT, BEE IR T Gly-N W BE R, B34t 4k A 9 3t B 38 AR R
NADH-GDH GPT I GOT {& 332 i (18 2 ~ & 4) , 53X AT BB 1 TAE TG B K 8 5 M4F T, SMIR S i 4% o BE 19
Cly-N J& , R #EAR R AR & B AR PR R RS B, L F R (AR RR) & GPT.GOT &
AR , NS PR in . AR AR H B9 NADH-GDH (GPT 1 GOT y& M B3 = THb E&F (& 2 ~ & 4) , 5B
AR Gly-N KR B SCAEMR AP AT R RN E L, Fe A W AL B AR . JUHF 248 A9, TTRX IR
AEFER L EEFRAAR A A GOT F1 GPT #EHEAHZE A K, (B RTEE IR P LB I I Rl # BE B Gly-N, ARGEAR
) GOT Al GPT #& Phimim K T b #RAY , A AL B AR H GPT GOT {& M2 EHRAY 2 ~5 15 (&I 3. K 4) .
XELGER G — UL T A Gly-N 5 SC7EAR AT AL

AHIFEIRFRA A RISl AR AR Gly-N ol FRE S AR o SMNIRERINAS R BE Gly-N, 748 932 i T
YRR R AR B R T Hky 918 (K 1) , ULHIVP 4% 932 SN Gly-N BN EUR, X AT BER i T I #2 932
J& T /IMEBR AL, RS R BB AR EGE , T HORY 918 Dyl T i A B, RS H N, B EFAE AP BRSO R L
T, XGRS LER A, PR 932 I8 & TR USRS, Ak 918 JE-& T 8ty R A4 b i 3 MRS ) i b
PEAE—2. UL, A LA SRR AR AR BB IRRIRIT 4 b, H0 XA HLRSCBCR F RE 1 ) (R ILARSR
FNAY) 5555 BE VR — PRI R I 1S , B TRAE #E— 2B BT 5T

B AR B ) BOSCa HLRUE FR R B AL R (L SE i B U8 R WL A& B SE T, 06
FEARKAR BE b 88 A% L B B AR A5 s RE RO B 5 T L, A LR L) 19 B3 3t R LRI 9 B 57
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