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Effects of fractionated nitrogen application on leaf senescence and '° N-urea uptake and
utilization of apple rootstock—Malus hupenhensis
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Abstract

Aims The effects of fractionated nitrogen (N) fertilization (once, twice and thrice) on leaf senescence and nitro-
gen uptake and utilization of potted Malus hupenhensis were explored using the '°N labeling technique.

Methods We measured growth parameters such as plant height, stem diameter, leaf area and chlorophyll content
(SPAD), enzyme parameters such as superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) in leaves and
PN parameters such as uptake and utilization for potted M. hupehensis under different fractionated N applications.
Important findings Plant height, stem diameter, leaf area and SPAD were highest at early growth stage for once
fractionated application and lower for twice fractionated application, and lowest for thrice fractionated applica-
tion. At middle growth stage, twice fractionated application showed the highest values, while once fractionated
application exhibited the lowest values. At the late growth stage, thrice fractionated application was the highest,
while once fractionated application was the lowest. The leaf SOD, POD and CAT activities were highest for once
fractionated application at early growth stage and lowest for thrice fractionated application. At the middle growth
stage, twice fractionated application was the highest, whereas once fractionated application was lowest. At the late
growth stage, thrice fractionated application showed the highest values, while once fractionated application had
the lowest values. The "N derived from fertilizer (Ng) value in different organs was significantly different. Thrice
fractionated application demonstrated higher values than either of once and twice fractionated application at the
late growth stage. Plant total N, "°N uptake and N-usage efficiency were highest for thrice fractionated application
at late growth stage. This indicates that thrice fractionated application not only can enhance the total N content of
leaves and delay leaf senescence, but also can increase the N-usage efficiency.
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M K Nggr %
The Ny % of leaf

A HT AR EREH
Early growth Medium growth Late growth
stage stage stage

—RIE JIE Once fractionated application
O —YGEBAE Twice fractionated application
O =B HE Thrice fractionated application

Bl ArUGE AR R AR e R 43 BC 2 1 N
%y B ENE K TR E (Nge%o) CHEEEARHER Z2) . AN/
5 RERR 2 S (p = 0.05).

Fig. 1 The N derived from fertilizer (Nyu%) value of leaf
under fractionated fertilization application (mean + SD). Dif-
ferent small letters indicate significant difference (p = 0.05).
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=Y AR A B AR R N L RO (1 N R A
BNFIH B8 ek, 4y N 0.14 g, 0.017 gfl
6.01%; —UGELA /N, 73040.12 g4 0.012 g
M4.12%, — PGB T 8 210 U H,
or UGB AEANE i UGB AR EE, B TR
TBNEALBE(K4) . XRI IR =B NEREEE StE bk
INAEFIH R, IF H A= BRSO R W

3 witdgn

ANTr] By BTN AR T DA T A 2 R ) AR KRR
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YER, Mfiilis s 2 T4, Bk aEgnt b
(AR AR, 2003), 2B K5 WIS 2% & RS
TEEM E AR, MASEIG I e 1) 45 ROk B IGUE
TIX— A, RO = UGB AR AR E R i AR R

R3S UGN RS 2% B M IERH IR A3 i ) PN R 1% B AN 1) DTHR S (N0 (K RE M TS (B bt M 22, = 3)

Table 3 The "N derived from fertilizer (Ny%) values of different organs under fractionated fertilization application (mean % SD, n

=3)
#%'F Organs iBNEJ7 3 Fertilization mode
—yaa —asi =B
Once fractionated application Twice fractionated application Thrice fractionated application
R Root 11.79 +£0.31° 12.31 +£0.38% 13.86+1.38°
2 Stem 10.79 + 0.40° 11.29 +0.41% 11.96 £0.17°
" Leaf 8.85+0.53° 10.48 £0.67° 11.69 £0.14°

Al AT AN NS PR R 225 B (p = 0.05),

Different small letters within the same row indicate significant difference (p = 0.05).

R4 Y UCBALAL PEXTEAR N- PR K NI 26 PR (EhR M 72)

Table 4 "N utilization rate of fruit maturity stage (%) under fractionated fertilization application (mean + SD)

SEN YRy HEMR BN R N BNAEEFIFH (%)
Fertilization mode Total N content of plant (g) >N absorbed from '*N-urea (g) "N-urea utilization rate
—IBAE Once fractionated application 0.12 £ 0.006 5 0.012 £ 0.000 4° 4.12+0.14°
ZWKIBJE Twice fractionated application 0.13 +0.008 5® 0.015 +0.000 7° 5.13+0.23°
—{BE Thrice fractionated application 0.14£0.007 9* 0.017 +0.001 7° 6.01 £0.29°

[l —FUA NG P AR B 22 5 (p = 0.05),

Different small letters within the same column indicates significant difference (p = 0.05).
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