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Effects of Organic Nitrogen Glycine Concentration on Photosynthesis System
and Growth of Hydroponic Pakchoi

YANG Dan-ni, WANG Xiao-li, HUANG Dan—feng*

( College of Agriculture & Biology, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract: Taking ‘Huawang’ and ‘Wuyueman’ cultivars under sterile hydroponic conditions as
test material, this paper studies the effects of organic nitrogen glycine concentration on photosynthetic
physiology of pakchoi [ Brassica campestirs L. spp. chinensis ( L.) Makino var. communis Tsen et
Lee ). The pakchoi photosynthetic responses to glycine concentration were evaluated by fresh weight,
chlorophyll content, net photosynthetic rate and chlorophyll fluorescence, with 4 concentration
gradients (2.5, 5.0, 10.0, 20.0 mmol + L™") set up and non-nitrogen as the contrast. The results
showed that fresh weight and leaf photosynthetic pigment contents increased at 0-5 mmol * L™, but then
decreased over this range. The relatively higher net photosynthetic rate of ‘Huawang’ was observed at
2.5-10.0 mmol *+ L', while that of ‘Wuyueman’ was at 2.5 mmol * L™'. No significant differences of
chlorophyll fluorescence were observed among 4 glycine gradients. Compared to non—nitrogen contrast,

‘Huawang’ showed higher Fv/Fm, ®PSIl, qP and lower Fo at every treatment, indicating a higher
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photochemical efficiency than ‘Wuyueman’.
Key words: Pakchoi; Glycine nitrogen source; Fresh weight; Photosynthesis; Chlorophyll

fluorescence parameters

RERMNELENS, TS 53EYPCEERNSETTTY, ARIEE RLEUKE Bk
Wi R AR BB 80K, SRS IR P2 R AL R ( Glisewell, 20045 RBEFX 4, 2010). B ALK
v i &, A A A TR A LR B 5 R R AR AR T R R TR A AR A T . KO
NP R W BCR A ML R, o/ N FRERE R i AR, . FinEs ko
BEEERIE AR SR (E BRI, 2003; B4k 25, 2009), K. NE. &
GELHERATERSEAMESEARF RN AR . MESES LA AERER, HER
SRR BFEH (RRYCMEEIR, 20005 ERE 55, 2002; HF20 55, 2010), 1
R E A LA G R WA ILENE Y AR E SRR T A REE ( Ndsholm et al., 2009 ).

HEMR (glycine ) & 3 & B0 BN B &L R , W20 T 5 die/Dy L 450 e ) B 2 B TR
SERYAE WA AT B FAR R AU Ge et al.,2009 ), ASIRI D8 132 /NASE VBRI 4,
L JE R KBRS, BRI S [ H SR e B X SO AR R S R BRI, IR
ANLRBE SRR S, S EY A ILEOL S R FRCR BT kA A PR SRR

1 #RERFE®

1.1 KA

I T 2012 4F 10 ~ 12 A 1E B ilg 52 Kep Rl 5AEY) F BB e il = W17, DL 38 1 3%
( Brassica campestris L. ssp. chinensis ( L.) Makino var. communis Tsen et Lee ] fitFi4E T FlH H
1R g R, AR TR, EEBUNIEA, SR ACRK. R K 2P — O,
RS, BEART 10 L KRR H, H 1/2 Hoagland—Amon FFRWIE SR 2 d, DA N KBRS .

1.2 REHZE

R 4 DN ARFEACERHZR (Gly, LA ¥ 2.5, 5.0, 10.0, 20.0 mmol - L™', LI
AL TR KX RE, 2250 2.5 Gly, 5.0 Gly, 10.0 Gly, 20.0 Gly fl CK. Fe Pl Fe-EDTA [i¢ A,
HoAth 75 F2 0 Z 44 I8 1/2 Hoagland—Amon BEH7 it A o 3R B 0o #r 2l 350 R FH G K B 3R 85, 78
LB EIMA 10 mg - L &N EF8HR (%), sl EYiEtE (Okamoto & Okada,
2004 ), 24 hiESKEE, B3 d ¥R 1 IREFRW . BOMEL 3K, 4B 10 KR, BHEE 4 5%,
D2 FH O FE R

WA MR b b AP AT BT SRR M DR SR R A B O
MR RS RIS PR ERINESHEGES (2000) BTE.

MR AR (Pn). RALSE (Gs). M CO, W (Ci), ZB#EE (Tr) R Ci-
ras—2 G EVEFHME AL (FEE PP-systems AR A ) M, MEIRE R 25 C, JGHRMEE
600 wmol » m™ - s, CO,MEEEN 350 wL - L' A PS TOBME2ECR (Fv/Fm) 1 PS Tk
HH PR R PR (OPST ), WAL (Fo), bW KA (qP) HFSHCRH FMS2 Al
fEHE DAL (BEE Hansatech 22 A ™ ) W o 02 HiF W38 W 20 min, 0 B 5 RGO
(< 0.05 pmol - m™ -+ ™), FRGHMAKIFYE (12000 pmol - m™ -« s™"),

1.3 #HiE4AE

K SAS 9.1 BT R AL B, SR A LSD Wkilb AT 22 5% BE AT, IR Excel IS T

— et
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10.0 Gly b BT, 4 T bR 5 it e v 14 o8 B
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¥ NESENEM

SR G, BEE S IR H SR R A BE In, PA SE E  RR AG  a 2R Er SOR
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110.8%, M4EZE a SR 162.9% . 117.4%, W45E b S8 133.2% . 97.7%, 2%
SNBSS EN 135.2% . 97.3%; 10.0 Gly. 20.0 Gly &3 R E &G0 F & 5X 1R
LRAERE, SXIEAHNE, 2.5 Gly. 5.0 Gly. 10.0 Gly } 20.0 Gly Z¥i T F 7 180 b4 % . ot
LFR a, MR TR NRERYEES TR, Hrb Q201 5 &0 m 261.2% .
286.4% . 173.1% . 138.1%, W2 &K a &% & 53 5l ¥ N 274.9% . 294.3% . 171.9% . 130.3%, Wt
SR b AR 237.8% . 280.8% . 189.2% . 168.8%, S H MK &40 WA 214.3%
254.0% . 126.1% . 111.2%; H. 2.5 Gly, 5.0 Gly &b ¥ F L A8 & (0 K & & B F & T 10.0 Gly,
20.0 Gly 4bBH,
23 HERRKEXNEEBZALSIERNZIE

B 1 AT, Bl (R A B v BE A3, TS S A O A R (Pn) e T
R REAG; MR CO, MR (Ci) WIRIGF A, REWEREME TR . RILSE (Gs) B H &M
ARV B AR AL AN, ST B RRAR, R (Tr) ETA AR E, 5
SHREAH L, fEEAE 2.5 Gly. 5.0 Gly. 10.0 Gly &b ¥R Pn %, AHHCXT BEAK RS 0 T 200.0 % .
195.9% ., 245.6%; 20.0 Gly ZbFH7R L X B3I T 119.5%, 2551k #FKF. H A B Pn fE
2.5 Gly AbFE R e, LUXTHEEIN T 105.8%, 2Rk WEKF; 5.0 Gly kb3 5% 0 i 3 2% 5+
10.0 Gly. 20.0 Gly &b iz 1 5 K T X R .

®1 HEBREWEEARESERNTM
HOL A HA (Pn) SALSE (Gs) JfLlE] CO, WeRE (Ci)

e Qb3 E— R O E—
pmol *m™ -« s mmol * m™ * s wmol * mol mmol * m™™ * s

T CK 4100091 ¢ 450.00 £23.52 a 322.00 £5.03 a 3.17+0.03 a
2.5 Gly 12.30 £ 0.68 a 313.00 £ 20.58 be 269.67 £ 6.64 b 2.30+0.04 a
5.0 Gly 12.13£0.22 a 251.33+9.67 ¢ 206.33 £6.23 ¢ 2.15+0.33 a
10.0 Gly 14.17+£0.38 a 418.33 £9.16 ab 260.67 £5.21 b 2.95+0.25a
20.0 Gly 9.00+0.71 b 185.67 +5.89 ¢ 213.00+7.23 ¢ 2.57+0.26 a

H S CK 6.43+£0.29 b 276.67 £6.18 a 290.67 £3.18 a 2.15+0.52 a
2.5 Gly 13.23 £0.09 a 212.00 + 8.66 a 208.33 £ 13.62 b 2.72+0.56 a
5.0 Gly 5.73+0.22 b 232.67 +8.90 a 224.00 £ 14.15 b 3.75+0.08 a
10.0 Gly 2.73+0.26 ¢ 206.33 +13.59 a 281.33+£6.39 a 4.00+0.12 a
20.0 Gly 1.76 £ 0.21 ¢ 160.33 +11.47 b 292.67 £ 12.26 a 2.30+0.27 a

e RN FIEE R NG PR E R («=0.05), FEM.
24 HEBRREWEEARHTERRASHOZME

M2 al A, S5XFREAH L, H a3 B &R S T4 E M PS T 6k 240 (Fv/Fm ).,
PS It G FEHETHOR (OPS 1T ) FOtfb WK RZE (qP), Hh ®PS M7 2.5 Gly, 5.0

F2 HEBRENELEBRMEERRAESHBZMm

mAEr b WD (Fo)  PSIGAZERCE (Fv/Fm) PSIDGAHFILE R TR ( OPSIT) Jfb#E KR E (qP)

“E  CK 529.33+97.78 a  0.662 3 +0.060 3 b 0.2983+0.141 4 b 0.7537+0.0325b
25Gly 221.33+14.25¢ 0.8497+0.0023 a 0.768 7+ 0.004 5 a 0.986 8 + 0.004 9 a
5.0 Gly 280.33+3.18bc 0.7933£0.020 1 a 0.7112+0.0246 a 0.984 3+0.004 7 a
10.0 Gly 220.33+10.73 ¢ 0.847 7+0.007 1 a 0.7713+0.0142 a 0.986 9 = 0.003 6 a
20.0 Gly 393.00+61.33 ab 0.7820£0.026 1 a 0.541 8+ 0.089 0 a 0.964 0 +0.008 9 a

HHE CK 599.67+67.15a 0.7870+0.183 4 a 0.2826+0.0722 b 0.8539+0.0636 b
25Gly 531.33+54.32a 0.8119£0.0379a 0.567 7+ 0.064 6 a 0.9239+0.0146a
50Gly 517.33+41.53a 0.8043+0.0839a 0.484 9+ 0.030 9 a 0.9839+0.0197 a
10.0 Gly 427.67+95.18a 0.806 6 +0.090 7 a 0.540 1+ 0.063 8 a 0.9505+0.0353 a

20.0 Gly

445.33 +54.80 a

0.7983+£0.076 7 a

0.6120+0.0859 a

0.9228+0.0206 a
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Gly. 10.0 Gly #120.0 Gly AbBE N AH L X BRI IE TN 157.7% . 138.4% . 158.6% . 81.6%; TiiH &
iR Wb B AR T A2 E R L8758 (Fo ) KSF, H 2.5 Gly. 5.0 Gly & 10.0 Gly ZbFf 5 %} ig 22 3 i 2%
HE R AR R B 3w T A B A dPST & P, Hi ®&PSTE 2.5 Gly, 5.0 Gly, 10.0
Gly f120.0 Gly AbHE T AH FLXF BEAK UK IE N 100.9% . 71.6% . 91.1% . 116.6%; {0454k H &z kb
Bl Fo, Fv/Fm 5% IETC B & 257

3 @S

BARREE TR —E R B R TR RO SRR RIR, 2O RE M AR, MR R
SRR AL, BT SR TR XMEY A KA — AN IS AE . A K5 T 0 ~ 5.0 mmol - L7
TR BEIE A, PS5 T S Rl ) R R B B A B T R R B A S i i, T 5.0
mmol « L™ W52 R, U3 I A — v R Y TR N T R v A Ry U Sl SR AR, YR
i (> 10.0 mmol + L™") Sl 5@ 13 p AR K, X5 EAEFSE (2004) BOISIRET R 2,
TETC TR A% Bl 5 Wb 2 2 IR 25 00 B ) 39 im0 Sy b R e e . T B D SR e
B TREAE TR RER, A EE A LA (10 mmol - L71) SR A K

&RV BE A AR 08 SR ARG, R S R 15 . AR MR 1 EE T,
MR R i S AUIER R B EAC (H s 4F, 2006 ). A, AR RS g H 2R ik
FER L RE R R S, Had S (1000 20.0 mmol + L") H 2 R AL B4 K & = A1
fio e RS BB H AR G 25T R R BRI 2 a3 S P BB — 2, MR
I 1978 A AT B T SO A R R R 2 — AR, HEBRWE S 5.0, 10.0. 20.0
mmol « L™ ZbFE( 1 A B4 R S m TR T, AR AR 1A 8 Ao A R AL T T
XATRE S TR AR K AE LG AR IR A BN AT G, MGG GRS &, bk i ek
BOEHRR

PRt RS aslh, SR EFERZ WA EMY A # %, Farquhar A1 Sharkey (1982 )
A, CiERY KNI PEA AL RS AEHESALBR G A KYE . Pn. Gs F1 Ci{E R TR, Pn BT
B ALBR M s A B, 2RI Po AIRRIRFERES CiERTH R, BEUDGE 1R R BRI R 24
FLBR o AIXE , Po A1 Ci A2 AL HAH B, BB AE AL R 2 T 2R 3R P20y E 2R
R H 2R AL, Ci FREM P Fhim, RUIEE E 30 CO, A AR, H 2L BEREHE =%
SR A A IRCR, X T RESE T OGA I R Bk [F] Ak B v URCR S 322800 R DG i 26
(& NG R (Dali et al., 1992), Gs B FRE— kUL S50 Fok# (Wp) BEIL, KALRT
ML RIKA Ko BEARKE , AALHR] 288 R 2 5 A %, WK AR E =
MRACFET Gs NRER FEZFER . BBV A L8l EE AR TOCEER, 2R o W R 7E & R a]
TS, TN RERRE N 2.5 ~10.0 mmol - L™, 1M fi A8 A& WK E N 2.5 mmol - L' 2247,
Ui B AR T FLAY B BV 1 W9 L

A AR P AR K96 Z e (Fv/Fm ) #F A PS TG b 2AR0R, #8550 B X —#CRE W
WREL (Bjokman & Dernming, 1987), PSIGAH FLid 4 (OPSI) IELTAERAHR
FAE A, R PS T 0 i (Krall & Edward, 1992), W2 PST HIREMFEIRZ —.
Lu Al Zhang (2000 ) Ky, A[EAEEKEX F AN FHERIOCSHTREL W, KlRkt, &
[ H 2 R ) dPSTEIY B E® TIHAXNE; TN Fv/Fm (H52 35 T IREX K, 1iiH
A1E Y Fv/Fm 85X B2 5 A B2, DI H 20 IR A8 U0 5 1 306 A 27 BRI 52 e PRt A 5
HAEH RN &0, RERAAEEAE R PSIHER0%,

0 B 30 25 1 S R R I T W0 A6 920G Fo KSR RS I, BRI RT RLIE 5 Fo 7K P B 34 i 15t
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PS T 5 7 B 32 4 09 #2 B ( Krall & Edward, 1992). A, 4 F 1 Fo {H 78 T & 6 I K&
20.0 mmol + L' HEM LI T B E 5 T 2.5, 10.0 mmol » L™ Ha B AL FE e B H 2 W8 ik J
(2.5~10.0 mmol + L™") F 33 (1 3% A9 PSTT B R A o0 A= BRI 8 w] DL 4k 5 IE %, Had K (o
mmol + L") s @ E (20.0 mmol + L) H & R 4L P 5 B0 1 32 5L D IS TERRAR, Jed il
TG EZ 2 E], e AIEH . B WE HZ R Fo 5 TANBER AR E, &
A 4% Ab TR A A8 3 % TR, X AT BESE T A 18 4% kb B R R AR 6F B KR SRR A BRIN L 9
AR R B qP A PS T RZ (0 AR WL RE FH Tt fb 2% i TAE 3 I I A ( TR B ok 55,
2007 )o P8 R MR R A P TE AL R I B SR T A H AR AL B, Ui H &R
YE R EIRRERG A O RE MR R, BRAUIFER G, $E St fb22se% .

i LT, H A TRAEANE AR e SR R RE LA RO A E R R AR . LLH AR R
R S B g = S s AR PS I IIREAETE MR BE AN, B T A R VR B 1Y 1
AT R IEREAR S EEHEREEA R TR &S E SRR S E, LG HERE, PST
e, AR TIEAEN, MmfesEr A K o B vk . o IR A H R v AN
TRV EER . HAh, H 2 He B X538 1 ROE G A B s AR AE L Rl e 22 5, H TR 45
WAL N A ER R A2 R S I EE T EAEH ZOB AR, AR TR H A2
AT W LA H 22 R AR ) 55 TR A5
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