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Abstract: As one of the most important ways to improve seedling stored nitrogen ( N) levels and quality, whether
manipulating N fertilization could improve the field performance in dry areas was still under discussion. It was also not clear

that the combined effects of stored N levels and drought on the partitioning of total leaf N among the different pools of the
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photosynthetic machinery and the accumulation of biomass. Clarifying above problems could provide a scientific basis for
forest vegetation restoration and nursery N fertilization regimes for seedlings in dry areas, as well as the improvement of
seedling quality under the difficult sites. During the first growing season, we produced Quercus variabilis Blume seedlings
with distinct N content by applying two hardening phase N fertilization rates (0, 24 mg N per seedling) . At the beginning of
the second growing season, the seedlings were transplanted into larger pots and subjected to two watering levels (85%,
40% of field capacity) . The seedling biomass, leaf N, chlorophyll, proline, and gas exchange parameters were measured. N
distribution of functional components of leaf photosynthetic system and photosynthetic N-use efficiency ( PNUE) were
calculated. The results showed that water stress during spring reduced N allocation of leaf photosynthetic system.
Nevertheless, high N storage could partially counteract the effect of drought on the accumulation of seedlings biomass due to
increased N allocation to photosynthetic machinery. However, low N storage allocated less N to photosynthetic machinery,
but increased the proline level, and the biomass inhibition of low N storage seedlings was more significant. The proportion of
N allocated leaf Rubisco enzyme in low N storage seedlings increased under drought, while the proportion of N allocated leaf
Rubisco enzyme and electron transport component in high N storage seedlings decreased under drought. Light-harvesting
component was not affected by N storage levels or drought. Q. variabilis seedlings maintained higher PNUE under drought by

adjusting photosynthetic N allocation content and distribution of different functional components.

Key Words: hardening phase nitrogen loading; spring drought; nitrogen distribution; accumulation of biomass
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T, TR ] AR S e 3 AR T ™ R A B T A el TR AR TEE M IR Z K A HA B
KRB A B % T SR A AR T R B b T A A R AR ) T Ry TR

A (N) S E B R BT B E S PSR 2 —, w0 N 24 e AR & 5 1S AR A% O T B
PRI , WIS N IO p A T 52 A BN AR s AL, RE RS 1 52 37 Ml B AE [ B B R MR S A RIR
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(3:1),

Rk 45T , DI ANTE] N A7 B B AR AT /K 3 b B 5B K 40 76 2 (85% H [E] F57K i) (W) K4 iid
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CO, M FEH 400 pumol m™ s~ ;IME CO, M i [l £k JIr 15 B S R R AR P AR I AR RO, FITH CO, A R Ge 45 il

http ; //www.ecologica.cn



3206 xR 43 4
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Fig.1 Effect of hardening phase N loading on leaf area of

2.1 ARFAEEA N nzsofn =2 455 25 K b BT H T AR Y Q. variabilis seedlings under different water conditions
37 T,: 5 1 W) The frist time of sampling; 7, : 55 2 W0 The second
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T KA B D) BB K AT B V. N M e st Toe
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Fig.2 Effect of hardening phase N loading on content of N, content of chlorophyll, content of proline in leaf of transplanted Q. variabilis

seedlings under different water conditions
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Fig.3 Effect of hardening phase N loading on N allocation proportion of different functional components in photosynthetic machinery of

Q. variabilis seedlings under different water conditions
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Fig.4 Effect of hardening phase N loading on N allocation content of different functional components in photosynthetic machinery of

Q. variabilis seedlings under different water conditions
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Fig.5 Effect of hardening phase N loading on PNUE of

Q. variabilis seedlings under different water conditions
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KU N RERS IR Em SR i r FE AN EAR, AR IRIT RAFL 5 LS AR g SRkt 1
Rubisco & & ADGAYER , IR TAE AR . Cao S AR KRR ZS L R BL T RRIN LSS, AR5
B8 TAET ST NI E A GBS [ M R (90 & DI RE 4L 2 v 2 BE B 22 9 N, DT i 2E B A R 4T A 9 i
*/[:lj%()

R1 T,HEHAFE(N)HIERE BERSESREAREMERRNR/RFBXY

Table 1 Correlation between N allocation content in different pools of T, and the biomass accumulation of next stage

% 7. Rubisco 21k L% ot HhRG E[S<y IR & =
T2—T3 g Mo N & Mo N Fi N i N it REN Fi Proline content/
203 Ny/mg Ny/mg N, /mg Np/mg NN, /mg (/)
L B e

REYRBER 0.665** 0.728" — 0.691" — —
Biomass accumulation of root

ZEEYEHRE .
B AR I 0.775° 0.833" 0.758** 0.809 " — —
Biomass accumulation of old stem
B E AR . .
%T LW EE . 0.851"" 0.839 " 0.823"* 0.864 " -0.650 " —
Biomass accumulation of new stem
AR R .

SHER BB 0.652" 0.658 0.843"" 0.690" — -0.586"

Biomass accumulation of leaf

Ny : Rubisco R L4143 N & & allocation content of N in Rubisco components; Ny: HL T {8415 N ¥ & allocation content of N in electron

transport components; N, ; i 62048 N & & allocation content of N in light-harvesting components; N : Y& 2245 N & f& allocation content of N in the
photosynthetic system; NN : JEE R4 N & & allocation content of N in the non-photosynthetic system;—: %i%%ﬁ‘, * o 5% K %%E,
* % 1%V 2R

%2 PNUE 5rF N 4B &2 H0 bR B RFFHE XM
Table 2 Correlation between PNUE and photosynthetic N allocation content and distribution of different functional components

Rubisco 21t N L] L4  Rubisco JRALA HITLibdls L4

?FW U N &R AUNNAR O NSRS NG NAREE NS
e Np/mg Ny/mg N, /mg Py/(&/g) Py/(g/8) P/ (¢/5)
i N FHRCE T, — 0.672* — — — 0.632*
PNUE T, 0.668 * 0.629 * 0.747* 0.608 * — 0.653*

Py : Rubisco BALH 53 N 43 e ) N allocation proportion of Rubisco components; Py : LA 4 43 N A3 BE ) N allocation proportion of
electron transport components; P;: i Y6414 N 43 At b ] N allocation proportion of light-harvesting components; PNUE: Yt & N F| FH 5% %

Photosynthetic N-use efficiency.

AWFFEIE KB, iR A S I R & i Z AP ARG G &, W R e R T 0, R o s, S et
AP (R 1) o T MEREM R T SR R , 117 N T 2 RE S i R A R R R (18 2)
(A1, N2 AR i 7 AR AR (8T 1), BB ) N At o S T A RN AR R B 0BT, TS N A
AT A 0] TARE TR, tesh, TR N w62 3o i (18 4) AR BE IR S (L 2)
N A BENE 1A 2 BRI I, AER DAL B B N S, A EESE R I, AR B K o Wi oK e e i
e B R R R A T8 B VT LU PO & R S8, NI UERE ROG A RCR L S A 77 3 S AR5 %o
ZITZ PR Sra R AR ], R 25 A 22 5% . ARSI RIS Zhong 551 1B 50— B0, I R 3L,
T RFEUR N AL BKRDCHRA 89 N B> 15% , AWFFEdE—D Uil 1 i N insdfe gt AR7E 51
K2 N P TOLE REGE, MEIEA W) AR R T8 N a8 v AR D] g R SO S O SR, i v il 2 /K 1 (2
G E RGHRFHE D,

3.2 Jud N PR T SR T UL AERR R ) PNUE

ABRFEI A B, A AR A S P B R DI RELL 00 & N M EEAZERS T 5 T B PNUE, MR A H 58
B, T REEE AR ETE N NS ACKE N [mRALL 323, 100 N A d i 7 N R R G L TR R ST
O3, AHIZINHY T 5HA T B PNUE £ T WA Br EJH(E5) i PNUE #9425 5 7t G REEA R D REH
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G300 N A3EC EL B R Fr R VIAR G (£ 2) . AR RN 70065 RGARILL 550 e (1) 25 5 J2 5 i A3 28 1
I A PNUE W BE B RN RERE- 1,5- BB R LB/ I 408 ( RuBPCase ) B2 TR AL R KN, LA
AE ST BRI R 7074 BEAh , RuBPCase 8 ELA N IWAF T AE™  BF 58 o , N FEAR A9 244, it H 1] RuBPCase
BB HCBIRRAR ), FLIZRGEIE Mt eI, B e 36 2 B AL T RS, i/ B RuBPCase LAV FE N JE A7 AE, AHF
FOAH, TR, BT N 2™ $50 N AKEBE = 15 RuBPCase LEEW R AFIIfEF R, TR FEN
AP AN N BB = At [ 3R RGBT 2 N LA AR AL VE AT SR i N PA7E AR N oK
Vi HI R AL RS N WA (3,18 4), D C BE g R R AL TR, Z B HI W] gt T
RuBPCase TCILBATIAFTNRE, Mok, 5 Bt sl AL H1 520 Co, 1E A AL Mo BOBH 34K, el co, ik
BEWRA > T O A E TR AR B T BE R TR 8 N CAF AR R Ak R G R A 4 4 4
Big N el NSRRI R 2 — R, AT ZE AT AR5 36 Al Lt — 25 3R 0 T2 a2 mnt i N R edl sy .
HL AL 41 43/ i , T4 51 PNUE

4 Zig

AR, M KT SERUE , TR N LS R, H N M RE S T R XA N Y
HIPERT, N ITTAE — € i BE LA TH 7K 23 3 8 25 Ay et B SR AR U0 5 DG NI 2487 AR D) g SR HECDR ST ) SR e 1]
JeE RGBT A MR IR o & N IR AR 2 T 558 N DR B, i N A7
A 5 D NERAE R GE LA R TR I8 RGO, DG4 N A2 T WA sZ AR A 1
N VA BN K IR BL BRI | e B AR i A B A R DU BE L 7ot & N & Ao Bl ARy T 5 N8
(8 PNUE, ABFFEEE RN T A7 N AR MAE B LU R MR AR 15 15 8 B AR A5 22 B RIS HT 5L
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