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Effects of nitrogen application on growth and leaf coloration of Acer rubrum

LIU Sheng', DUAN Xiaoxuan', KAN Lumei', CHEN Keyu', LU Biao'?, LIU Yun'

(1. College of Resources and Environment, Southwest University, Chongging 400716, China; 2. Lanfeng Forest Farm,
Rongchang District, Chongqing 402460, China)

Abstract: [Objective] In the low-altitude regions of Southwest China, high autumn temperatures affect the
leaf coloration of Acer rubrum (red maple). Based on the retarding effect of nitrogen on plant senescence, this
study investigates the impact of nitrogen application on the growth and leaf coloration of A. rubrum. [Method]
Using the cultivar A. rubrum ‘Red Crown’ as the test subject, urea was applied at different gradient treatments:

ck (0 geplant™), T1 (50 g-plant™), T2 (100 g-plant™), T3 (150 g-plant™"), and T4 (200 g:plant'). Growth
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indicators, leaf morphological traits, leaf color parameters, soluble sugar (SS) content, leaf color Lab values, and
chroma (C*) were measured. The leaf color transition period was divided into 6 stages ( I —VI), and the optimal
viewing period was recorded. [Result] The cumulative plant height growth (H) and ground diameter growth
(GD) in T3 and T4 were significantly greater than those in ck (P<<0.05). The leaf area (LA) of T4 in July,
September, and October was significantly higher than that of ck (P<<0.05). In the early color transition stage
(1), the total chlorophyll (Chl) and carotenoid (Car) content in T4 were significantly higher than those in ck
(P<<0.05). During the color transition period ( Il —VI), the maximum soluble sugar (SS) and anthocyanin (Ant)
content in T4 were significantly higher than those in ck (£<<0.05). Chl and Car in ck began to decline rapidly in
stage II, whereas those in T4 remained high in stages Il and Il and only started to decrease in stage IV.

Significant differences were observed in the upward trends of Ant and SS among the treatment groups: SS, Ant,
and the red-green chromaticity (a*) in ck increased significantly from stage II, peaking in stage IV, whereas
those in T4 only rose significantly in stage IV—20 days later than ck. By stage VI, Ant and a* in T4 reached
their maximum values. Dynamic monitoring of the relative chlorophyll content (SPAD) showed that ck had the
lowest SPAD, with the earliest decline and leaf color transition. In contrast, T4 exhibited the highest SPAD,
with the latest leaf color transition. The leaf color transition in T4 was delayed by 20 days compared to ck, and
the optimal viewing period was extended by 13 days. Correlation analysis indicated that H was positively
correlated with GD and LA, while LA was positively correlated with Chl and Car but negatively correlated with
a* and L* (P<<0.1). Anthocyanin content was significantly positively correlated with a but negatively correlated
with chlorophyll a (Chl a), chlorophyll b (Chl b), and Car (P<<0.05). [Conclusion] Under the high autumn
temperatures in low-altitude regions of Southwest China, nitrogen application significantly promotes the growth
of A. rubrum, increases chlorophyll content, delays leaf senescence, and postpones leaf color transition. When
urea is applied at 150—200 g-plant™', leaf senescence is delayed, and exposure to low temperatures enhances
anthocyanin synthesis, significantly improving leaf color quality and extending the optimal viewing period of A4.
rubrum. [Ch, 7 fig. 2 tab. 41 ref.]

Key words: Acer rubrum; anthocyanins; senescence; change color; best viewing period
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&, BAMRESMWEME, 769 EZHERA 51 AR, BRI EZESMEaESEMLsa
Ko ME TR A NREEEE KW, HoAp B (e E 2 e R AR AR R
HERD, A BRI S RN 2 R A 2 W 55— R BHE OV RN E R A IEE R A
TR A7 B PR P AN A A R - iy e Rl 52 mn 7 (IR SR AR RO BRI AT R A R R T,
MEMGR KRR IAE T ZA M, M amait, Mk, FEREE, 5 RS EE
P, G RCERER, AR e AT YR, S E A PG e AR X R RO
WAL, K 10 A PSRARRRAE 20 C Zidy . RBRIRAES WF5 R0 . AR = A 35 E Lot
o R R A BURE FR Y ORI FE R, B RR 0 S€ E L0 AL | 3 P I 55 ) A

RERLWHEYERMELNEERER, BINWEK S 2SR 35k, Mid 26 Zaessm
TR R, TR gl [FRY, REEMWAAEE R AT R 2 —, IRAREE SR
WG BRI H Y FRE, AT RHED, MEEAMUASREIHEET RME, Rl Sses
RE R ARG A R FR KA ) 5 2 R R A T ——— e S A A R 7R R BRI A
T I ZURE AT R 2 A AR )7 Sl A R 28 AU SR A K ], R, HER IR
S]] SAREAR S, DO m e ELO i, RS, P R ARk
M X 22 E LDBL A R PR 5%



1070 WroIL R R K A R 20254E10 H 20 H

1 B 5 KA

SR XA T8 PR AL A Xk B P p K 2 ik 7, izt g T MR A A R I ZE S, TR A
i, MR 198 m, 2024 AESEHYRIE N 20.1 C, 9 HRE IR N 43.6 °C, 1 AR 1.2 C, 4EH
HRETECH 1299 h, RIFE/KE R 4652 mm, HHERAR LM+, MMM pH 6.6, AHLIE 9.73
gkg!, 2 0.78¢g kg, &WE047 g kg, &8 12.05g-kg!, HAER 0.6l mg-kg', AR 4.72mg kg,
P 27.79 mg-kg ', A 12.05 mg-kg ', WAl HAKFK R 24.54%.,

2 MBS FE
21 FHik

SFHTH MBS, T 2024 4F 1 AR50 S —FRECE ML, 7F 2024 4F 2 A W) BUgRRE . KA
— 3 (% 140~160 cm. HbBAR 15~17 mm). Jofg HUF By 2 4F A 5 0 o i 56 [ 2D AR A B “205d A
rubrum ‘Red Crown” , R7rH 5 mx20 m fy3L 5 /N, BAYPNXZEIZ /D EE 1 m, DERTE 2.5m
BEMLARA , oAk I e IR Rt N 2 kg A HLAE (B DS = e it 15 4 A R EL M A A BIR AN ) B4R Bz s A AILAE) A
RN, BARESE 1A

KPR & D, ERCARE SRR £1 SRSFEEALE
g BN 46.40%) . i BE R B5 (P,Os T i 47 AU N Table 1 Fertilizer (N, P, K) application program
12%). BB (K0 Jit 2 73 8k 20%). BEIE (P) A1 WhE RFEAe ) B (@tR) W (et
BRAE (K) 4% 440 FH = 10 g #k ' JEATEAR . 38 ck 0 10 10
FE AR P 56 e B R i A 200 g- AR T S 58 T 50 10 10
SRR, BRI, IR e bR 0 R S K Ij g 12 3

S, B ck(0 g- BT, TI1(50 g+ k). T2(100 g+ % ).
T3(150 g- ¥k 7). T4(200 g- ¥k "), AEALEE 12 fk, It
60 ¥k F 2024 4 3 A IFIRALSE, HEAE LI 2 IR0, AR SE BB A KA, 3—9 Hti &
e, IREDHIN 10%, 10%. 20%. 20%. 30%. 10%. 0%; ®5AEFE0AE Y20 5k 0%, 0% . 20%.
20%. 20%. 30%. 0% HEJr =R IR . 2024 4F 4 A W11 0% 36 B Z0ARUAE KA I A K A8 A A
MR MR TE bR s B 9 A JFRWERIC it B % st ] (RP o 5 746 3% 0 B 5 25 3, IRl SPAD (soil
and plant analyzer development) {H . M ck ' F R 2 T3, T4 mf e ashg, R4 1 ~VI3: 6 4~
Br, Hi T ~IVErBeor iR ok B9SEARTI . S @00 . b i oK), 1 BB i (80 /)
T 5% nii) . BB i a8 N 5%~30%(C nidl) . MRy Bt #5508 > 30%~70% (s (0
tib) IV BB R R > 70%0~100% (55 (AR ) s T TS [A] AR3 S 2o B (st RN [R], VA VI
AR T3, T4 ByFE (b IR (R 1), b ok B9 IVITECIR] S T3 T4 B A1,

22 MEEHRREFE

221 AKFEAR PRe AR S RATH AR R R RS EE 0.01 mm) M5, SRARI R JF Joha 4
el A R RO e i SR, R AbEREE 10 Ao, R R THARDN & R S8 (YMI-C, #4638 =R F
B A BR /) Mg A . FREETESS, 105 C R 30 min, 65 °C #tT BB TFhE, TE L
T,

222 vth AEBARrtE5M HRMEER . Y DI RNTNE- RS R SR, (EF
KRB 19% Eh R FF R WORFE . nT s o A EOIA L 700 2 5 B SONY 6000 AHAILAE [ &
B ADEIE T, DL A4 4R T 50t e 7m0 i, ] Matlab AR BE (L*) . 2L A (o).
FE (%), FFHRRE (CHPY,

223 WA R SPAD-502 FH&4g R AN E fH - SPAD H, 21l SPAD {E T4, [RlHP %
FERREE AR 5 (s il , i SPAD (E AR LSRN G R R R Wt R >, i i 22
W5 e E L0 7 5 0, 10 SR BE A Ee UL 5] Ak 2/3 I AR (A B R B A B T IRy, bk
P& 172 R E A )

T4 200 10 10




5 42 B 5 ) X RAE RO R LIRS R 2 s 1071
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Figure 1  Effects of different nitrogen application treatments on plant height and ground diameter of 4. rubrum
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Figure 2 Effects of different nitrogen application treatments on leaf area and specific leaf area of 4. rubrum
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Figure 3  Effects of different nitrogen application treatments on the pigment contents of 4. rubrum
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B ok W a*fERL A T~ VAR B 2 KT T4(P<0.05); JfH ck 19 a* M\ T ATFIRZE T LT, IV IHIR SR
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®2 AREEERAENEEINHESEHAIZM

Table 2  Effects of different nitrogen treatments on leaf color parameters of A. rubrum

L* a*
el
ck Tl T T3 T4 ck Tl T2 T3 T4
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F & <
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Figure 6 Ornamental period, optimum ornamental period and leaf color change of A. rubrum under different nitrogen treatments
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