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Comparison of photosynthetic parameters in leaves of Citrus
grandis grown under different forms of nitregen source during

photosynthetic acclimation to elevated CO,
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Abstract: Photosynthetic parameters were investigated in plants of Citrus grandis (1..) Osbeck grown
under different forms of nitrogen source during photosynthetic acclimation to elevated C(),. The

experimental plants were grown in artificial soils and watered with solutions containing 2 mmol [.7' N of
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N().;-N, NH,-N and NH,NO;-N respectively. Plants treated with elevated (), were grown in a
transparent open-top chamber with 74.4 Pa CO», while the controls were grown under ambient CQ,
conditions. Photosynthetic rates in leaves were measured with CI-301 (CID, Ine¢) portable CO; exchange
system. The results showed that higher light-saturated photosynthetic rate (’n) was found in the NG -
N-plants exposed to doubled CQ); partial pressure, compared with those under the ambient condition .
indicating that Pn in the NO); -N-plants was promoted by elevated C(Y,. However, similar Pn was found in
the NH; -N-plants and NH,NQO,-N-plants under both elevated C(}; and ambient (), conditions . showing a
photosynthetic acclimation to doubled C(), partial pressure.

Doubled CO, partial pressure did not cause any significant change in I'* + but slightly increased Rd (P
<2 0. 05). Higher Vi and J,,.. were also abserved in the NO;3 -N-plants exposed to doubled (), partial
pressure. but not in the NH; -N - and the NH,NQ);-N-plants under same conditions.

Regardless of the form of nitrogen supply . elevated CO; did not cause any changes in leaf dry mass per
area and leaf chlorophyll content, expect the content of leaf nitrogen. The partitioning coefficients of leaf
nitrogen in Rubisco (Px) and in Bioenergetics (Ps), or the fraction of leal nitrogen in thylakowd light-
harvesting components (/>;) were not altered by different forms of nitrogen sources. It 1s suggested that
photosynthetic acclimation to elevated C(), would be affected by the use of different nitrogen sources and
may relate to leaf nitrogen allocation among the functional components of photosynthesis.
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Fig. 1  Pn/Pag curves in leaves of saplings of Citrus grandis grown under various forms of nitrogen sources
exposed to ambient and double CO; partial pressure
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(. 05) « /i NH,NO:-N fE 8k # S 38 NO; -N # NH; -N f8 (P<0.05) . F & CO, FIET AR RS HH
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N1 KSHUECO, FETARAMBEKBMH A XGSHNEL
Table 1 Changes of photosynthetic parameters in leaves of Citrus grandis grown under various forms of nitrogen sources

exposed to ambient and elevated CO,

i i'n FAN R Vo F ax
Treatment (pmelm ~25-1) (Pa) (pmolm=285 1) (pmelm™'S"1)  (pmolm™?S71)

KA[CO.] NO;-N o 3.02%0.21 5.13+0. 12 0. 210+ 0. 011 15.0240.13 23.81%+1.35
Ambient NH; -N 3. 05+ 0. 95 1.49+ 0. 23 0. 2001 £ 0. 029 14. 36 1+0.12 24. 051+ 0. 82
[CCY, ] NH NO:-N  3.50%0.25 3. 88+ 0. 05 0. 36540.018 18. 47+ 31 2h.57x1.22
B CO,) NOs N 8.4540.68"  5.1440.07°  0.25140.012>  18.8640.07%  27.26+1.5]
Elevated NH:-N 2. B0 40, 20° 4.21+ 0.1} 0. 33+ 0. 032" 13. 79+ 0. 36° 23. 56 +0. 78"
| CO) ] NH,NO;-N  3.81+0. 467 3. B7 1+ 0.18° 0. 305+ 0. 015" 19. 914+ 0. 427 26.29+0. 63

' REFEETERLY COs 4 Compensation point in the absence of Ry. Ry Y& T MR 3% F Rispiration rate
in hghts Vimeo  RuBP {8 89 B A ¥ i £ RuBP-saturated maximum rate of carboxylation. Jow RAH FEBER
Maximum rate of clectron transport. a DB ¥ HE/K¥E R SUBFEE (P> 0.05) Not statistically differem values at 54
(P=oo05). b B EAKEXP 5W(P<0. 05) Statistically different values at 5% (FP<Z0. 03}

2.3 KR CO. 2 EHEFAT A E BT A K MR 05 R0 B 8 5 Bl B 3 o
ME2ITR.AXKCO, 4 ETAKAENO-N # NH-N #5020 EBRTEMIE
NHANO N f @& (P<0. 05) BIpT A E oM 4208, £/ CO, 2B T .NO,; -N #1 NH; -N ## 8kt 5 B 8
frnt m AT EREAK (<0, 05) 0 AR ML NH.NOS-N B My B <0.0D), A KERABELET
P aHEBRT AR CO, S HEMM AR (P<0.05)  EFAKCO, #ETF NH, -N#H#&H R+ X
ER’INIOENHNO,-NHHAEXEREERMNP>>0.05) B NO, -NHE <005 EH CO. R ETFH A
HRERGFRRCO, FETHWHELITEER FMCO, PEHRALHH PR ITR BHHBS T A
MTENGESRCH SREVW . BREKEREAFAEAX BB TAEAR Mo N ACo/ CO, FRE
B M, C . HBERKERI K., KEMCO, M ERGF T . EieA/mmE R Kot i

FRIBBRALKIT EHEN.
X2 ASHMECO S ETAEMMAEKHARINTE

Fable 2 Leaf characteristics in leaves of Citrus grandis grown under various forms of nitrogen sources exposed to

aimbient and elevated CQ);

b ¥ M’\J Nu (.
Treatment (gm <) (gg ") (10" * mmeolchl g~
E(CO; ] NOs -N 63. 69+ 2. 31 0. 02844 . UU16 4,254 0. 21
Ambient NH; -N 67.90+ 1. 98 0. 03704 0. 0013 1.75+0.586
[CO), ] NH;NO;-N 59. 88+ 3. 24 0. 0323+ 0. 0021 5.05+0.71
HELCO. ] NQj -N 53.49+2. 13 0. 0317 1 0. 0009 5.00+ 0. 18
Elevated NH; -N 46. 37+ 2, u§® 0. 03204 0. 00157 4. 71%0. 31°
[CO),] NH,NO;-N 64. 44+ 1. 95P 0. 0282 + 0. 0032° 3.8740. 22

Ma ®B¥ XM F&E Leal dry mass per area; N B % T 8 & B l.eaf nitrogen content per leaf dry mass;
. M EXE Chlorophyll contents a B EMHKMENR SUAT L ZE (L >0.05) Not statistically different vatues at 5%
(?>0.05); b B EHAKAEXD 5% (P<0.05) Statistically different values at 5% (£<20. 05)

ERFCO, IET TR B4 M AE X R, Kot B 4 87 Rubisco AR ZBRBRABERE P>

u. 05, BRGE45 A 19) 3 A U R REE Rubisco #940 BAOY 8 A BRTE R CO, 4 E T 45d 5EEHK KK CO;,
SETERAHBEAP>0.05), R, TR EMES ERHCO, A ETEKAMEE, HM P EERE
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2 A RELEEBERCREAHSNIRNE XK CO, 4 ETHAEL L >0. 05)(FE D, LR
. MR 7E S CO. S ETRES LR R EERSBRERNHASHAEREBFSLEE XX CO,
AETFTHE., ZHHEAWSE CO, LR BRERTE Rubisco . kS H FIEEB MM BRI SEKASF

M E B AR, FERBEETEEYXE CO, YLRRES.
N3 ASAHMECO HETAAMBEKMMM A R MEXSRFESTH RN
Table 3 Partitationing coefficients of leaf nitrogen in components of photosynthetic carben cycle in leaves of Citrus

grandis grown under various forms of nitrogen sources exposed to ambient and elevated CO,

M NOs N NH7-N NH,NO, N
L PT  TENICO) MACD) R0 WRCOD - BRICOT  MELCO
Ambient [CO;] Elevated [CO;] Ambient [CO;] Elevated [CO,] Ambient [CO,;] Elevated [CO: ]
I 0. 06754 0.015 0.063340.012° 0.0741+0.010 0.0709+0.031° ©.0772£0.025 0.0664 £0.022°
Py 0. 00784 0. 001 0. 00884 0. 002* 0.0051+0.001 0. 0083+0.001* 0.006940.002 0. 00894 0. 003’
2 0. 02540.007  0.02840.005% 0.02240.015 0.02540.004° 0.027+0.005 0.024+0.013"

Pr B o 27 Rubisco 4+ B¢ & # Partitationing coefficient for leaf N in Rubisco; Pn # F R B E LA FA D
T 5B B Partitating coefficient for leaf N in bioenergetics: P i FREXEIEBAB S W5 E The {raction of leal
N in thylakoid light-harvesting components: a & F KM b 5% 81 L £ 5 (2>0. 05) Not statistically ditferent values
at 5% (P>0.05)
3 it

MYEHRBER CO, #ETHAREERMAE " ARRMHM KRS CO, 5 EH I wIN AR .
M AR AR SR C, ENMEE TR 201 ~10% " W GEFERERSE CO. 2 ETREWER
MERTFAERYMEARE A X TRERFIFHEKER CO, T ETFTHRREAYER GHA A D
Yo ERNE, SEH CO, FETHEER 0d. M H S EERE HERASCO, FETHEMR" .
A gl FREEWICHERH . ERMEANAEMAY. PIREARER . 2BBERCO, TETERETHA
AT @ NH; -N 1 NH,NO,-N #i ik . et A RS E SRS CO, #ETEHBEMNP>0.05). R
KR CO, 4 EF Rk B 38 CO, WL WA KE NO; -N fE s . HESRERKS CO, 7
R R(P<0.05), AIREAEYBICAFIE NO; NEFH FHERREEEKABIAMAS M KXER
B HHEERCO, PETHRERELAGEER, BRTHREVH. AFHEYMRE CO, FENINLZRAF
EXEAAEwER,

BEHABGHERAASERLSHAPEAERRSHESIRBATHRENHX " BREH CO, 7
T4 K NO, -NHBBENEESEREE KRS CO, HETHES, Lie 4 NH, -N 8% NH,NO,-N R #.
Wi R EEERSCO, ET A APRERAEXASNHAAREZEN FHEOTEN P, Py W
Py RS EENCURREEEECO, AENNCEEBR R RS RAM AT RAESFRLG NN
SAYREEI . Frak Z0M5 8 B MH ARkt R A EHRE I RN P RESFRXEG D
BECH AP RE RO R R A R R A3 CO, BILATRE Bt A S B S PR EX G I
HAHSERBAY BENARE-FHRMIEX.

EEWMAS O EENAMBERET.CO, #45 (I )R Rubisco CO,/0, B K.V /KV OB R
]2, Al D REBIERHRAERMLR,ERBT Rubisco MiFEH#E., & CO, s ETFTHKM T3
KA CO, HETHMEM. T8 CO, Bl det H 5 E¥H A FH ML B Rubisco M 75 k. Long
Drake'” ') & Kellomaki 1 Wang** " IR R BRER CO, FETIHHAFH I 5XKCO, I ETHR--B. AH
ERCOAETHHEHMAR B, ARMARERRUALSFEMEYEH R, M & CO, 7 H B R A
Al 2 EHE CO, AETEBRZE | £EEAH R FRMEH 2 AR RER CO, 218 F R, BK
TR MR (P<0. 05) LA B L M R

Vax T 77- BuBP A M AR L EE =50 K Rubisco 33 # % # & IE '™, Rubisco XF K #§ CO,

2
Sl i
B

VT I
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G EMBERILT R ERY -, R EH R NO, -N sk 58 CO, 4 =T NHY-N # NH.NO,-N
BRHY Ve 5 KRS CO, 2 FET 3 L0 8 2 9 R ok A 5 CO, 2 B i I F B Ve B9 B 4L - 38 3 Rubisco
Y Jo FEHE T &AL EEER CO, 4ETF NHI-N fi NH,NO;-N R REF S5 KK CO; 4
TEAHIE ) Jon(PZ>0.05), 7E NO; -N #9H B HE BN EE KNS RL7UHFREX . BRK
Voo 8% Joa S BEFRERAEAR T HLEN, I FERNABRER CO, Tof AR AT GEHLZER
5 3% B ) A4 4k (Rubisco FHEM FOIRE M B AT E B A ARG HFAERMEY RS &8/ CO;
SETHEEKAREHAKTREERH Va2 SCRSAERSE 8500 BT G WA Jo.oR BE B RuBP BE
HIRE 60 B T KT H 248 BuBP BARE . G W E &K . 0 R AR B Rubisco SN &R B TR
B OHTHHEEME R PR XREEATE HNBEA R £WE. EmoHot i CO, Yids,
ERAZEZRMAEWEXFEY. HEADMHERT MK HFAE-SHRE.
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