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Abstract

The effect of nitrogen addition on photosynthetic pigments content of desert area endangered
plant Prunus mongolica and its related species of P. pedunculata and P. triloba was studied. The
experiment results showed that the content of chlorophyll b in P. mongolica increased significant-
ly (p < 0.01) on the third day after nitrogen addition, on the 6th day of treatment, the content of
chlorophyll a also increased significantly (p < 0.01), and the significant difference had been main-
tained throughout the measurement time. Nitrogen addition did not cause a significant increase in
chlorophyll a content in P. pedunculata and P. triloba (p > 0.05), however, the content of chloro-
phyll b showed significant difference on the twelfth day after the first spraying treatment and the
tenth day after the second spraying treatment (p < 0.01). There was a significant difference in the
chlorophyll b content of P. triloba on the 10th day of the second treatment (p < 0.01). Nitrogen
application caused the increase of carotenoid content of the three plants, which means that ni-
trogen application not only affects plant nitrogen metabolism, but also affects other material
metabolism.
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B VIR AR BE R AN R[], AR SO F 5 A 35 R Y PR PR A e &
Wah. B 20 et DIk, A BRBHRIE . A2 EUIR A = s B & 8 otk 9 5k &5 N SR TE 3l ) KA PR
& BAL S Y (NHX AT NOy) s, 5 3% T F# (nitrogen deposition)idi & 1 2Uf_ETH[2], M AESRG A~
I~ WA 2 FEE RN I 45 K0 7 AR ZI RS2 R [3], B A D A2 4k st oR B AR AR Ui AR Ak 2 5 S ke A b
ZREMER S = KRIKBN AT [4]. WEFURMI[S] [6] [7], RRBINEAL | HHAEP M A K, FRAC T RER YA
ZAEME . TR BRAEAE T H SRR AL B R R R S, A5 IR R WI[8], FEAEMIM - E 2
FEAE N IR BRI 3G KM RS, HAR 2 LS PR R MY FE M
FEAEBRIAI AR N R IR EUK T F 2R B E, SEUKTF NERARE . RS AN 5 iR L8
FEFLL 10 g-m 2t BRI RINO], MAYE. H RAEYE . R A R ARSI F AR Y
I, MR AR AN XU, EOTRERT AN R R R s 2 AN [E Y . B FEUERI[10],
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ZFE AT T RS R T AR RS R B SR T e X, AR o kg, BRI F R AR 2%, HERARFR N
N40°29'90", E111°49'45", g4 9 1100 m, I 2 KRR X%, JofE 113d~134d, 471
URAE 6.2°C, W i I oN—-31.7°C, Mdiidpe i Uil oA 37.9°C, AP IAPE K &N 392.8 mm, fE-F1Y7%
KN 1961.9 mm, TIERAETME L, LAV &% 5 &5 508 0.60%~0.88%7F1 0.050%~0.075% [11]
[12]. HAREBRACM, W3R 15 A AT -

22, EYHHSEERMLIE

1 3 30 B 76 95 X W S AR 52 b i Bk (Prunus - mongolica) 1 556 it G EAT BT 70 . 106 BCKA Ji k(P
pedunculata). i #(P. triloba)fE Ny sREG S BAEYI(R 1). LI T 2012 FR K Z 1z, [FFHE Y DA
12 mx 3 m [ AT RE:, WM imAfh, HARUEREEEH. E5H AL 3mx3m &y, B0
J7Z ARG 1 m gy, RAACERE SR 3 k. SRR AHE[13], Bl iEE AR, A
A FEE B A 50 gN-m?a™t, LL25 gN-m? [it&5r 2 WAL FE . AbFRI ] 4355 2016 4F 7 H 18
H. 19 08 A5 H. 6 H. T4 16 I Jm MWt K 2 (AR) . % IR AL e <5 &K 7

23 XABRIENNE

RARWUAL LSS 3 RIT4R, R0 3d 5E 1 YO E R & . WL TARIER 2 B B s B A
HI 80% R, I Arnon Ltk e &tk & . BT EEDIE 3 K.

3. HREN
FER AT AR FRE YBR[ . 5235 Ak Aot & 6 2 A B 2 R I BRSO (7 2), &b
BUEH 3 RIS E b MW PESREEHN, SHBAREREE R < 0.01). AHE6 R, 1

2R a T EMEFEEIN( <0.01), 1 HIXANE 2R — HYERE RN E I ]

A o B AT D A2 5t R B R R, I DR AE R 0 A TR I AR, R
BRI, CEARZ T PG P R AN S [ AR A [14] o T AR 5 SR A T A N PR EE I
FEFRE BT, SR 10 A Wb, vE, BRPE. HOR. ILZR. TLVE. VEOR. WRLAE X HA
PAR[15]e IRAREER AL )G, KA i B A R A SRR a S R A N (p > 0.05), WF4RER b MK
& MR EAARKNRESE —RBEA BRI 12 RS A PSS 10 RA MR EEZER(p <
0.01). HMZRR ab HEFRFAELEEHIHIZEGE 3)5%. MM 2R b &R IKEHERNE 10
RAMBLRZE R, HIE MRS DML IRE 3 RAEE 15 R PLE F M7 7 (p < 0.01) (55 4).
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Table 1. Experimental plant material profiles

1 LI REYMM R
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Table 2. Effect of nitrogen addition on the content of photosynthetic pigment in P. mongolica
F2 ARFMMTRERIALEECREENFN mgg ' DW

AH ZH 5 Chla Chlb Car Chla+b Chla/b Chla+b/Car

. .

721 CK 8.66 +1.19 353+ 0.33** 301+ 0.35** 1219 + 1.50: 245+ 0.14: 4.05 + 0.11:

T 9.67 +0.94 5.93+1.26 3.53+0.41 15.60 + 0.86 1.71+0.44 4.46 +0.46

CK 6.79+0.417 3.12+0.30" 2.62+0.18" 9.91+0.68" 2.18+0.13" 3.80+0.42

724 T 10.18 +0.52" 3.64+0.47" 3.61+0.23" 13.82+0.37" 2.85+0.46" 3.85+0.31
CK 8.12+0.51" 3.26 £0.13" 2.82+0.07" 11.38+0.46™ 249+0.21 4.04+0.20

r.21 T 10.64 +0.40™ 4.25+0.43™ 354+0.22" 14.89 +0.20™ 253+0.33 4.22+0.28
730 CK 833+ 0.45: 240+ 0.38: 3.36 £0.14 10.73 + 0.65: 3.55 + 0.62 320+ 0.18:

T 9.57 +0.34 3.45+0.75 3.49 + 0.56 13.02 £0.82 2.92+0.76 3.83+0.73

CK 8.19 £0.14™ 3.77 £0.61 2.87+0.21 11.96 +0.66" 2.23+0.39 4.20 +0.53

82 T 9.20 +0.60™ 3.94 +0.46 3.04+0.21 13.14 £1.04" 2.35+0.15 4.35 + 0.55
CK 8.15+0.42" 410+0.74" 2.68+0.16™ 12.25+1.10" 2.04+0.33 4.61+0.65

88 T 9.15+0.43" 485+0.32" 312+0.21" 14.00 +0.66™ 1.89+£0.11 452 +0.45
CK 8.13+0.517 3.22+0.55" 3.01£0.29 11.35+0.72" 2.60 £0.53" 3.80+0.49"
812 T 9.01+0.55" 442+032" 3.00£0.21 13.43+0.83" 2.04+0.09" 4.49+0.42"
815 CK 7.80 £ 0.27: 3.95+0.45 263+ 0.22: 11.75 £0.70 1.99 + 0.16: 4.49 + 0.47:

T 8.47 £ 0.48 3.62 +0.39 3.11+0.29 12.09 + 0.66 2.37+0.28 3.93+0.47

618 CK 7.05 0.49: 310+ 0.63: 293+ 0.21: 10.15 + 1.11: 2.34+0.37 3.49+0.57
T 8.52 +0.71 3.70 £0.26 3.19+0.18 12.22 +0.90 230 +£0.15 3.83+0.16

CK 7.32+061" 3.14 +0.57 2.91+0.22" 10.46 +1.14 2.37+0.30 3.63+0.58

821 T 8.01+0.30™ 3.36 +0.63 3.17+0.18" 11.37 £0.91 2.44 +0.41 3.61+0.47

ERE: *RIRFE P <0.05 /KT, **RIRFE P <0.01 KT EEREE,

Table 3. Effect of nitrogen addition on the content of photosynthetic pigment in P. pedunculata

%3 ARFMLENKERUAEBREENFM mgg™ DW

HH 2053 Chla Chlb Car Chla+b Chla/b Chla + b/Car
CK 7.30 £ 0.67 4,08 +£0.98 3.03+0.48 11.38 + 1.60 1.86 £0.35 3.88+1.01
2 T 7.52 £ 0.55 3.90 £ 0.57 3.07+£0.33 1142 +1.11 1.95+0.16 3.79+0.72
CK 7.67+£0.18 4.93+0.30 2.62+0.39 12.60 £ 0.29 156 +0.11 492 +£0.77
724 T 7.76£0.43 473+£0.34 2.86+£0.19 12.48 £0.73 1.64 £ 0.07 439+0.44
CK 7.70 £0.56 478 £0.59 2.83+£0.43 12.49+£0.51 1.64 +£0.31 453+.0.84"
r2t T 7.97 £0.58 4.31+£0.58 3.18+£0.36 12.28 £ 0.57 1.89+0.34 3.88+0.35™
CK 8.05+1.25 423+0.34 3.14+£0.36 12.28 £1.49 1.90+£0.22 3.97£0.68
730 T 8.16 £ 0.77 411+0.22 3.31+0.40 12.26 +0.81 1.99+0.20 3.74+0.43
8.2 CK 8.03+1.35 441+ 0.52: 287+ 0.28: 12,44 +1.52 184+ 0.33: 442 + 0.99:
T 8.16 £ 0.97 4,70+ 0.20 3.39+0.22 12.86 + 0.87 1.74+£0.35 3.50+0.14
CK 8.27 £0.80 414+0.24 3.15+0.26 12.41+0.99 2.00+0.13 3.98+0.61
88 T 8.35+0.60 4.39+£0.45 3.25+£0.19 12.74 £0.76 1.92+0.25 3.94+£0.46
CK 8.48 £0.49 3.89+1.16 3.42+£0.54 12.37£1.64 2.31+£0.49 3.76 £1.05
8.12 T 8.72+£0.39 4.45+0.35 3.30+£0.52 13.17£0.70 1.97+£0.10 4.10+£0.75
CK 8.51+£0.77 453+0.38" 3.11+£0.20 13.05+0.89 1.89+0.21 422 +£051
815 T 8.69 +0.92 5.18 + 0.53" 297 +£0.27 13.87 £ 0.95 1.70+0.26 4,69 £ 0.46
6.18 CK 8.24+1.19 4.38 +0.57 312+ 0.41: 12.62 +1.72 188+ 0.12: 4,17 £1.06
T 8.63+0.73 4.21+0.36 3.48 £ 0.09 12.84+1.04 2.05+0.11 3.69+0.37
8.21 CK 8.62 +1.52 4,08 £ 0.50: 3.21+0.33 12,71 +2.00 210+ 0.14: 4,05+ 0.96
T 8.54+1.10 4,62 £0.40 3.19+£0.14 13.17+£1.48 1.84+0.10 4.13+0.48

FERE: *RIRTE P<0.05 /KF, **RR{EP<001/KFLEFEE.
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Table 4. Effect of nitrogen addition on photosynthetic pigment in P. triloba
F 4. AERFMHHEXEEESEMNEIN mg-g ' DW

AH 2053 Chla Chlb Car Chla+b Chla/b Chla + b/Car
CcK 8.40 +0.69 4.15+0.39 2.95 +0.06 12.55 £1.05 2.02 +£0.09 4.25+0.33
2 T 8.91+0.66 458 +0.51 3.11+0.31 13.49 £1.10 1.96 +0.14 439+0.74
CcK 8.07 £0.80 4.25+0.43 3.16 £0.28 12.32+£1.14 1.91+0.15 3.89+£0.158
724 T 8.29+0.78 456+1.14 3.08+0.24 12.85+1.89 1.89+0.32 4.23+0.92
cK 8.95 + 1.00 4.93+0.63 2.81+0.49 13.88 £ 1.62 1.82 +0.06 5.18 £ 1.51
2 T 8.53+0.73 4.80 £0.29 3.11+0.13 13.33 £0.97 1.77£0.10 431+0.45
cK 9.04 £0.57 3.67£0.31 3.19+0.18 12.71£0.84 2.47+0.12 3.99+0.13
730 T 9.17 +0.47 420+0.77 3.24+0.57 13.37 £1.20 2.24+0.34 4324125
CK 8.69 +0.39 4.05 +0.60 3.22+0.32 12.74 £0.55 2.20+0.39 3.99 +0.50
8.2 T 8.67 +0.42 3.92+0.21 3.42+0.12 12.59 +0.60 2.21+0.07 3.69+0.29
CK 8.59+0.73 426 +0.74 2.96 +0.33" 12.85+1.45 2.05+0.19 4.43+0.93
88 T 8.66 +0.64 4.35+0.39 3.39+0.32 13.01+0.89 2.00+0.17 3.88+0.48
CK 8.75+0.64 3.95+0.34 3.16 +0.31 12.70 +0.55 2.23+0.32 4.04+0.33
812 T 8.60 + 0.59 4.29 +0.39 3.10+0.17 12.89 £ 0.77 2.02+0.21 417 +0.31
CK 8.91+0.47 3.74+0.29" 3.30 £ 0.40 12.65 +0.73 2.39+0.117 3.91+073
815 T 8.93+0.76 433+0.25" 3.09 +0.24 13.26 +0.87 2.06+0.18™ 4.34 +0.63
CK 9.03+0.48 3.95 +0.63 3.20+0.34" 12.98 +1.07 2.33+0.28" 413+0.79"
818 T 9.26 +0.39 3.48 £ 0.46 3.62+0.18" 12.74 £0.77 2.69+0.29" 352+0.17"
CK 9.16 +0.37 3.47 £0.42 350+0.13 12.63+0.28 2.69+0.43 3.62+0.19
821 T 9.24+0.18 3.67£0.55 356 +0.22 12.91 £0.65 2.57+0.38 3.63+0.33

VERE: *RIRTE P<0.05 /KF, **RR{EP<001/KFLEFEE.

BB RGNS RITIRE[16]. AZETE i iRk SRR S PO . 487391 [17], A 1980 % 2010
AR 30 4, RERAEVIFEEMM 13.2 kg-hm 2 0% 21.1 kg-hm2a™. HEHHE S HrEH[18], £
RE AT AGE AR, R TR IS 80 kg-hm2a™. ERERMEEIIMEI NI R 5 F, B
s A MR R R BB E R . 485K 5 S R ANSFIE AL [19], P9 58 IR R A DR Rk 3.43
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I g m i SR S TR A, T H e sgm AR A, X HAMAE KRG B 2 EIRIT
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